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PROCEEDI NGS
Call to Order and Openi ng Renarks

DR. GOCDMAN: W expect a few nore people
to join us around the table but I want to nake sure
that we start on tinme. Wlcone, everyone, to the
Psychophar macol ogi ¢ Drugs Advi sory Committee, or
the PDAC. W have been asked today by the FDA to
advi se them on a new drug application for nodafini
in the treatnent of attention deficit hyperactivity
di sorder, ADHD. Most of the questions, as will be
articulated by the FDA, concern safety issues.

Yesterday there was a neeting of the
Pedi atric Advisory Conmittee which discussed a
range of safety issues concerning medications used
in the treatment of ADHD, the stinulants as well as
Strattera, and actually some data energed on
nmodafinil as well during those discussions. | was
present as an observer during those neetings. | am
glad I was there. Sonme of the nenbers of the
committee that are here today were al so present
yesterday so | think a lot of heavy lifting was

done yesterday on sonme of these inportant side
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effect issues that will help informus in our
del i berations today.

My remarks are going to be unusually
brief, in part because ny voice is strained. MW
voi ce has not been cooperating for the last few
days. In fact, sonmetines | amnot sure it is mny
voi ce--1 don't know what kind of synptomthat woul d
mean. But we have a backup plan. Danny Pine, when
he cones here, in case ny voice fails, he wll
becone ny voice.

| also want to put you on notice that
Cicely Reese may deliver at any noment! | am not
kidding! So, we have plans for her transportation
and repl acement should that occur. Please bear
wi th us under these circunstances.

Now | would just like to go around the
tabl e and ask everyone to introduce thensel ves.
Let's start fromthe FDA end.

DR LAUGHREN: Tom Laughren, fromthe
Di vi sion of Psychiatry Products.

DR. ANDREASON: Paul Andreason, Division

of Psychiatry Products.
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DR. MANNHEIM  d enn Mannheim Division of
Psychi atry Products.

DR. BIGY: | am M chael Bigby,
der mat ol ogi st from Bost on.

DR. RAPPLEY: Marsha Rappl ey,

Devel opnent al Behavi or Pediatrics, Mchigan State
Uni versity.

DR. WANG  Phil Wang, psychiatrist and
epi dem ol ogi st from Harvard Medi cal School .

DR REESE: Cicely Reese, executive
secretary.

DR. GOODMAN:  Wayne Goodman, chair of this
committee as well as chair of the Departnent of
Psychiatry, University of Florida.

DR. LEON: | am Andrew Leon, professor of
bi ostatistics at Cornell Medical School

DR ROBINSON: | am Del bert Robi nson. |
am a psychiatrist at the Zucker Hill side Hospital
and the Al bert Einstein College of Mdicine.

DR PFEFFER: | am Cynthia Pfeffer, child
and adol escent psychiatrist at Weill Medical

Col I ege of Cornell University.
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DR. ARMENTEROS: Jorge Arnmenteros, child
and adol escent psychiatrist in Mani, Florida.

DR. VELLS: Barbara Wlls, | am dean of
the School of Pharmacy at the University of
M ssi ssi ppi

M5. DOKKEN: | am Deborah Dokken. | am
the patient famly rep. on the Pediatric Advisory
Conmi t t ee.

DR. MALONE: | am Richard Mal one, a child
psychiatrist from Drexel University Coll ege of
Medi ci ne.

DR. MEHTA: Dilip Mehta, retired physician
fromthe drug industry. | amthe industry
representative on the comittee.

DR. GOODMAN:  Thank you all very much. |
think Daniel Pine will be joining us shortly. |
woul d now like to turn the mcrophone over to
Cicely Reese to go over some housekeeping,
particularly the conflict of interest statenents.

Conflict of Interest Statenent

DR. REESE: The foll owi ng announcenent

addresses the issue of conflict of interest and is
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made part of the record to preclude even the
appearance of such at this neeting. Based on the
submitted agenda and all financial interests
reported by the commttee's participants, it has
been determined that all interests in firms

regul ated by the Center for Drug Eval uation and
Research present no potential for an appearance of
a conflict of interest at this meeting with the
foll owi ng excepti ons:

In accordance with 18 USC, Section
208(b) (30, Dr. Wayne Goodman has been granted a
full waiver for his enployer's related contract
with a conpetitor, funded between $100, 001 and
$300, 000 per year. His enployer also has rel ated
contracts with another conpetitor, funded for |ess
than $100, 001 per year.

Dr. Andrew Leon has been granted a wai ver
under 21 USC, 355(n)(4) for his ownership of stock
in a conpetitor. This stock is valued from $5, 001
to $25, 000.

A copy of the waiver statenents may be

obtai ned by submtting a witten request to the
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agency's Freedom of Information O fice, Room 12A-30
of the Parkl awn Buil di ng.

We would also like to note that Dr. Dilip
Mehta has been invited to participate as an
i ndustry representative, acting on behal f of
regul ated industry. Dr. Mehta's role on this
conmittee is to represent industry interests in
general and not any one particul ar conpany. Dr.
Mehta is retired from Pfi zer.

In the event that the discussions involve
any ot her products or firms not already on the
agenda for which the FDA participant has a
financial interest, the participants are aware of
the need to exclude thensel ves from such
i nvol venent and their exclusion will be noted for

the record.

Wth respect to all other participants, we

ask in the interest of fairness that they address
any current or previous financial involvenment with
any firms whose products they wi sh to comrent upon.
Thank you.

DR. GOCDVAN: Dr. Daniel Pine just joined
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us so | wonder if you could introduce yourself.

DR PINE: Danny Pine, Chief of
Devel opnental Studies, Myod and Anxi ety Disorders
Program National Institute of Mental Health
Intranural Research Programand | ama child and
adol escent psychiatri st.

DR GOCDMAN: In a nmoment | will turn over
the floor to Dr. Laughren who will give us the
introductory remarks. | think for all of us who
have read through these briefing materials one of
the issues that energes, that didn't surface during
yesterday's di scussions, are questions about
dermatol ogi cal reactions. | see that we will also
have the benefit of an intensive review of those
issues as well to help us in our decision-making

today. So, Tom would you please cone forward?

Thank you.
FDA | ntroductory Remarks
DR LAUGHREN: | would like to wel conme
everyone to today's neeting. Before | introduce

the topics for today's nmeeting | would like to

acknow edge the service of one of your colleagues
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on this coommttee whose termis ending in June, and
that coll eague is Wayne Goodman. This has been a
particularly busy tine for the conmttee, as you
know, and Wayne has, of course, been the chair of
the coomittee for much of this tine. Serving on
this coomttee, again as all of you know, is a very
demandi ng and sonetinmes stressful task and | hope
that you all understand how much we appreciate the
hel p that you give us.

Now, Wayne told nme after the Septenber,
2004 neeting on antidepressants and suicidality in
pediatric patients that he didn't have any friends
anynore in the academ c and clinical comunity. |
just want to assure himthat he al ways has friends
here, at FDA.

[ Laught er]

So, thank you, Wayne. This is a small

t oken of our appreciation.

DR GOODVMAN:  Thank you very nuch. | used

to have a voice before | started this!

[ Appl ause]
DR LAUGHREN. Now, on to the topic for
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today's neeting, we are going to focus on NDA
20-717, supplenment 19. This is for nodafinil in
the treatment of attention deficit hyperactivity
disorder. As you know, nodafinil is marketed as
Provigil to inprove wakefulness in adults with
excessi ve sl eepi ness associ ated with narcol epsy,
obstructive sleep apnea syndrone and shift work
sleep disorder. It is a Schedule IV drug and the
recommended dose in these disorders in adults is
200 ny.

Now, Cephal on has provided us data in
support of a claimfor the safety and the
short-term effectiveness of nodafinil in the
treatment of ADHD at a slightly higher dose, at a
dose of 340 ng per day in children | ess than 30 kg
and 425 ng per day in children greater than 30 kg.
Thi s suppl ement was submitted in Decenber of 2004
and, as you know, we issued an approvable letter in
Cct ober of last year

Though we did issue an approvable letter,
the letter addressed three concerns that we wanted

to have further addressed. One of those was
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serious skin rashes; a second was psychiatric
adverse events; and, finally, there were three
patients with transam nase el evations for which we
want ed addi tional data.

The sponsor responded to our approvable
letter, in Novenber of |ast year, and today you
will hear fromseveral FDA staff. You will hear
fromthe primary reviewer, G enn Mannhei m who, as
you know havi ng seen his review, has recomended
agai nst approving this drug based on his concerns

about rash and several other adverse events.

You will also hear fromDr. Paul Andreason

who wi Il provide sone additional comrents on
safety. Qur presentations are going to focus
entirely on the safety i ssues because we agree with
the conpany on efficacy. But you will hear from
the conpany on efficacy and, as well, you al so have
our reviews.

In addition, we have obtained advice on
the dernatol ogi ¢ problens fromour own interna
consul tants from Dermat ol ogy. You have their

reviews, and Dr. Markham Luke, from the Dermatol ogy
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15
Division, is here to address any questions you
m ght have. |In addition, we have Dr. M chae
Bi gby, who is the chair of the Dermatol ogy Advisory
Conmittee, who will be making a presentation on
serious drug-rel ated rashes and he will be
participating in the discussion as well.

Now, | want to be clear that the Division
of Psychiatry Products has not reached a concl usi on
yet about this application. W have these concerns
and that is precisely why we are coning to you to
ask for your advice. After you have heard the
findings and the argunents we are going to ask you
to vote on two questions. The first question is
focusing on efficacy questions, whether or not you
believe that the conpany has denmonstrated that this
product is effective in the treatnent of ADHD
Secondly, we will ask you to vote on the question
of whether or not it has been shown to be
acceptably safe in the treatnment of this disorder.

In addition, we are going to be asking for
your comments on several other issues related

mostly to rash. First of all, if the drug were to

file:///C)/dummy/0323PSYC.TXT (15 of 348) [4/4/2006 10:03:11 AM]



file://IC)/dummy/0323PSY C.TXT

be approved for this indication we would |ike your
advi ce on a risk managenent plan. W would |ike
your advice on |labeling, particularly for rash.
Finally, we would |ike your advice on any
post marketi ng studies that you think might be
useful to further clarify this problem | think I
will stop there and Dr. Mannheimw || be presenting
his findings. Thank you.
FDA Presentati on
FDA Cdinical Review

[Slide]

DR. MANNHEIM As Dr. Laughren expl ai ned,

I reviewed the initial submission for nodafinil for
this indication. | will review with you today the
information specific to safety.

[ Slide]

Here is an outline of what | will be
covering. | will be reviewing alittle bit of the
background and history of nodafinil; an overvi ew of
the safety database; compn adverse events in
Cephalon's clinical trial; other adverse events of

significance; psychiatric adverse events; and, nost
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inmportantly, rashes and what | think the potentia
public health inpact may be. Then | will give you
some closing comments, and | will be foll owed by
Dr. Andreason.

[Slide]

I'n 1998 nodafinil was approved as a
wakef ul ness-pronoting agent in adults with
excessi ve daytime sl eepi ness associated with
nar col epsy. Additional indications were granted by
FDA in 2003 for excessive daytine sl eepiness
associ ated with obstructive sl eep apneal/ hypopnea
syndrone and shift work sl eep disorder.

The inportant thing that I would |ike you
to notice fromthis slide is the dose. The
recomrended dosi ng was 200 ng once a day which,

based on a 65 kg adult, comes to about 2.67 or 2.7

mg/ kg. | want you to remenber those nunbers since
we will come to it in other slides.
Recomendati ons were to give nodafinil, Provigil

as a single norning dose for narcol epsy or
obstructive sleep apnea or for shift work sl eep

di sorder one hour prior to the start of the work
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shift. No additional benefit was shown for doses
nmore than 200 ng.

[Slide]

The current application is for use of
nmodafinil in children and adol escents with ADHD.
Two doses have been proposed by Cephal on. For
children less than 65 I bs or 30 kg, they would be
getting a single daily dose of 340 ny. For
children or adol escents nore than 65 | bs or 30 kg,
they woul d be getting a dose of 425 ng a day.

Now, remenber the nunber 2.6. For the
hi ghest dose in children, on a mlligranikilogram
basis, the children would be getting 21 ng/ kg or
about 8 tinmes higher than the adult dose. For
those over 65 I bs or 30 kg the highest dose would
be 5.3 tines higher than the adult dose. Cephal on
i s reconmendi ng that children or adol escents start
the drug at initial doses of 85 ng and slowy
titrate up, based on tolerability, by increnental
steps of 85 ng to the targeted dose of 340 ngy or
425 ng a day.

[Slide]
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Thi s shows the popul ati on whi ch was
studied in the subm ssion. It was children and
adol escents 6-17 years of age with DSM |V ADHD who
attended a full-tinme school. These were noderately
to severely ill children. They had m nimal
learning difficulties. As it relates to adverse
events, children with psychiatric conorbidities
were excluded. Stinulant non-responders were not
allowed in the trial. Those with abnormal
| aboratory or nedical conditions one nonth prior to
the start of the study were al so excl uded.

[Slide]

There are three studies which are called
the pivotal studies for this. Study 309 and 311
were 2 9-week, double-blind, flexible dose, weekly
titration studies. Study 310 was a 7-week,
doubl e-blind, fixed dose study, followed by a
2-week random zed withdrawal to nodafinil or
pl acebo. Children less than 65 | bs went on 340 ng
a day and those over 65 | bs went on 425 ng a day.

[Slide]

This slide shows the total nunber of
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subj ects and doses used in the Phase 3
doubl e-bl i nd, placebo-controlled trial. O note,
420 subjects were treated with nmodafinil and 213
subjects were treated with placebo. The inportant
thing to note here is the nunbers 102, 256 or 358.
Chil dren and adol escents only received the proposed
| abel ed efficacious doses.

[Slide]

This slide comes from Cephal on's briefing
docunent which was submitted for your consideration
by Cephalon. It sumarizes the pediatric trials.
The 420 comes fromthe Phase 3 doubl e-blind
exposure. The nunber | want to show here is the
nunber 933 because this constitutes the core safety
dat abase of this supplemental NDA. This slide
i ndi cates that additional 303 children were exposed
to nodafinil in an open-Ilabel ongoing Phase 3
trial. About 400 other children for obstructive
sl eep apnea and narcol epsy are the | egacy studi es.

As far as the purposes of this subm ssion,
we are only considering the nunmber 933 since we

don't have an integrated safety database for the
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other 689 children and they were not part of this
submission. It certainly would be reassuring if
there were no adverse events in these subjects but
we really don't know at this point.

[Slide]

This slide is a little busy and
apol ogi ze for that. It shows exposure to nodafi ni
and nodafinil netabolites and conpares it with what
one sees in clinically used doses in adults with
those proposed for children. Wat | want to bring
your attention to is the exposure of the nodafini
sul fone as neasured by the total exposure area
under the curve. In adults, with an initial dose
of 200 ng, the average area under the curve is 38
or close to 40. Going to the highest child,
receiving 425 ng, the area under the curve of the
sul fone is about 250. This is 6.5 tines higher
than the exposure seen in adults. Going to the
| owest dose of children receiving 340 ng, the
average area under the curve is around 630. This
is 16 times higher than that seen in adults with

clinical dosing. This cannot be expl ai ned by
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differences in dosing on a mlligran kil ogram
basis. These are clinically used doses and with
them one sees that the sulfone netabolite is nuch
hi gher conpared to adults.

[Slide]

Now we are going to | ook at the adverse
event dat a.

[Slide]

The inci dence of conmmon treat ment-energent
adverse events in the Phase 3 doubl e-blind,
pl acebo-controlled trial is listed. O note,
insomi a occurred in 27 percent of subjects on
nodafinil and 4 percent of subjects on placebo.
Anorexia occurred in 16 percent of subjects on
modafinil and 3 percent of subjects on placebo.
Per haps associated with that, there was wei ght |oss
in 4 percent of subjects on nodafinil and 1 percent
of subjects on pl acebo.

[Slide]

Not abl e psychiatric adverse events include
psychosis in 0.5 percent, as listed here, and

suicidal events in 6 subjects, 0.6 percent. The
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sui cidal events included 5 ideations; 1 attenpt.
None were conpleted. Yesterday Dr. Mdshol der
reported on a pool ed analysis of the ADHD trials
and that suicidal behavior was infrequent anong the
non- nedi cat ed ADHD pl acebo subj ect s.

[Slide]

O her clinically significant adverse
events which were noted in this trial consisted of
gastric or duodenal ulcers in 2 subjects. One case
of note was a child who was admtted to the
hospital with a noderate netabolic acidosis who had
an H. pylori infection

There were 9 cases of syncope in the tota
exposure. O note is a child who, according to the
vignette information, had a 40-m nute bradycardi a,
hypot ensi ve syncopal epi sode and one week | ater an
EKG was perfornmed which showed AV di ssociation with
adj unctional rhythm There were 24 chil dren who
were quoted as havi ng ast hna.

O note is a subject in one of the pivota
trials, 310, who, 8 days after being started on

nodafinil at a dose of 340 ng col |l apsed at schoo
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during gym stopped breathing nonentarily and was
gi ven an inhal er and began breathing normally.
Thi s was di agnosed as an acute asthma attack and
the child was discontinued fromthe study on day 9

There were 3 subjects who had dehydrati on,
and of note is a subject in the open-I|abel
continuation trial who, on day 147 of treatnent,
was adnmitted to hospital with severe dehydration,
nmoder at e ket oaci dosi s and hypogl ycem a whi ch was
found secondary to a strep. throat.

Si xt een subj ects had | aboratory evi dence
of hepatocellular injury based on transam nases
being greater than 3 times the upper limt of
normal . O note, there were no cases of jaundice
or liver failure, or no significant bilirubin
el evati ons.

[Slide]

Now | amgoing to talk to you about the
rashes but | amnot a dermatol ogist and | am
relying on FDA's dernmatol ogist, Dr. Porres who did
a consult, and soneone from FDA from Dermatol ogy is

here to answer sone questions.
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When you | ook at all the subjects who were
exposed, rashes were present in 5 percent of all
subj ects conpared to 4 percent that you saw in the
Phase 3 doubl e-blind, placebo-controlled trial
versus 2 percent in placebo. Only 1 subject
dropped out in the double-blind, placebo-controlled
Phase 3 trial, which was an 8-week, study, because
of a rash.

When you | ook at all the studies,

i ncluding the open-1label safety study, 101 subjects
dropped out because of an adverse event, of which
26 percent were noted to have a rash in their
vignettes although it may not have been coded as a
reason for discontinuation. |In one-half of these
subj ects, or 13 subjects, the rash was coded as a
primary reason for discontinuation. The rashes
varied in spectrum of severity. Eight with rash

al so had fever; 2 with rash had el evated |iver
function tests, one with a transam nase of 17 tinmes
the upper linmt of normal.

[Slide]

I am now goi ng to di scuss sone of the
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serious skin rashes, primarily the erythem
mul tiforme, Stevens-Johnson which, frommny standing
as a pediatric neurologist are usually
hypersensitivity reactions to drugs. There were 2
rashes whi ch were thought to be erythema
mul tiforme, Stevens-Johnson

One subject had peeling and blistering
over the entire body, with lips and urinary tract
i nvol venent, in study 311. The drug was stopped
but the rash progressed to involve peeling,
blistering, mucosal involvenent over days. In
anot her subject in study 207 the drug was stopped
but the rash progressed. The child was
hospi tal i zed.

O her rashes of note included a child in
study 207 with vesicul obul | ous cheeks with severe
lip blisters. In study 312 anot her subject had a
rash where there is no clear description but the
rash was obviously severe enough that he was
treated with system c steroids, prednisone and
gi ven Benadryl. The rash recurred when restarted

at 85 ng on day 34. There are two cases of
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positive, you know, rechall enge.

[Slide]

O her skin reactions of note--there were
possible allergic events in about 22 of the
subj ects out of the total exposure of 933 subjects,
at 2.4 percent. They included hives, urticaria;
facial edemm; pruritus; allergic reactions; red
lips; eczema with increased LFTs. There were sone
non-al l ergi c events of al opecia, tongue bl otches,
Her pes zoster, plantar warts and ringworm

[Slide]

Now | would like to give some nore details
about the index cases here. Case nunber one was a
young girl with an unremarkabl e nedi cal history who
had attention deficit disorder. She was started
and then titrated over 2 weeks to a target dose of
either 340 ng or 425 ng a day, but it differs in 2
different vignettes. Two days |later, on day 16,
the child devel oped a fever of al nost 102, sore
throat, mld rash which was described as red bunps.
The next day the child was seen in the energency

room M understanding is they thought the child
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had strep. throat and they gave one dose of

anoxi cillin which was subsequently stopped. The
next day, day 18, the nodafinil was stopped. Over
the next 4 days the rash worsened and progressed.
There were nultiple pruritic areas over the arns
and stomach. On day 22 the rash progressed to
involve the face. On day 23 nucosal invol venent
was said to be present in 2 areas. |t burned when
the child urinated so there was invol venent of the
urethra. The child had swollen and crusty lips.

At some tine |ater--the exact course is uncertain
fromthe vignettes--there was extensive skin
peeling involving the palns and soles. No new

| esions were said to be present by day 30 and the
event was said to be resolved. By day 31 or day
26--it differs in 2 vignettes--the child was given
1 nore dose of nodafinil by the nother for unclear

reasons and the itching returned. On day 44 the

child was withdrawn fromthe study and the vignette

i ndi cates the Stevens-Johnson syndrone resol ved but
the erythema multifornme continued.

[Slide]
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This case involves a young child with
inattentive deficit disorder who al so had Turner's
syndrone and bed-wetting, who was on somatotropin
for the Turner syndrone for 7.5 years prior and
desnmopressin for the bed-wetting for 4 nonths
prior. She was started, titrated on nodafinil 200
nmg a day for week 1 of the study and then 100 ng a
day for week 2 of the study. By day 4 she
devel oped fever, abdom nal pain and diarrhea. This
| asted for 9 days. By day 14 the child was seen in
the enmergency roomfor pruritic urticaria involving
the face and chest. The drug was stopped. The
child was treated w th di phenhydram ne. The rash
wor sened by day 15. The child was then
hospitalized with a provisional diagnhosis of
St evens-Johnson. The child was seen by a
der mat ol ogi st who found no evi dence of mucosa
i nvol venent but was di agnosed as a noderate
nmorbilliformrash. The child was treated with
hydroxyzine. This rash resolved in 1 week. This
case was accepted by Cephal on as being conpati bl e

wi th Stevens-Johnson syndrone.
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[Slide]

Anot her subject of note is a young boy who
was started on nodafinil at 400 ng a day for 2.5
weeks, and on day 14 devel oped fever and a noderate
rash on the cheeks. The rash progressed. By day
17 there was severe blistering on the lips. The
rash was described as vesicul obullous. On day 19
the nodafinil was stopped. The tine course of
everything el se was not specified in the vignette
and no nore information is available. The child
was treated with cephalexin for the rash and
Tyl enol with codeine for fever and pain.

[Slide]

Dr. Porres, of the Division of Dernatol ogy
at FDA, reviewed the 21 cases identified in mny
initial review and the entire safety database of
this submission. He divided the cases into three
categories, definite cases representing erythema
mul ti forme, Stevens-Johnson. There are 2 subjects
there or 0.2 percent; subjects who had a history
consistent with early prodromal erythema multiforme

and Stevens-Johnson, there were 3 subjects, 0.32
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percent; and then there were 7 additional subjects
who had a history suggestive of prodromal erythema
mul ti forme, Stevens-Johnson. So, 10 nore subjects
plus the 2 subjects, or 12 subjects, so this is a
total of 1.25 percent of subjects with definite and
potential erythema multiforme, Stevens-Johnson.

[Slide]

When one | ooks at the postmarketing
experience with nmodafinil, there were 6 reports of
serious skin reactions. Al occurred in adults 18
and over. There were 5 biopsy confirnmed cases of
erythema nultiforne, Stevens-Johnson. Four were
hospitalized and 1 died, but this case was really
confounded by other nedi cations and nedi ca
conditions. There was 1 dermatitis bull ous.
Because of the under-reporting, the true nunber of
cases is probably likely to be greater. But the
t ake- home message that | would like to say is that
this slide shows that biopsy confirmnmed
St evens-Johnson syndrone occurred in adults at
| ower exposures than those received by children

[Slide]

file:///C)/dummy/0323PSYC.TXT (31 of 348) [4/4/2006 10:03:11 AM]



file://IC)/dummy/0323PSY C.TXT

Erythema multiforme or Stevens-Johnson
syndrone is generally thought to be
hypersensitivity reactions to drugs.

[Slide]

One of the cases which was really
interesting involved a child who devel oped
urticaria, facial edema, fever and a 17-fold
el evation in transam nase between 10-14 days after
starting the drug. The child had a history of
all ergy to sul fanethoxazole trinmethoprim
Sul f amet hoxazol e i s a sul fonamide and is one of the
drugs known to cause Stevens-Johnson. It is
structurally simlar to nodafinil sulfone, which
rai ses the question of a possible cross-sensitivity
to the sulfone netabolite.

[Slide]

What is the potential public health inpact
of these findings? Two recent estimates of the
background rate for erythema multiforne,

St evens-Johnson was 1-2/nillion/ year. In this
submi ssion there were 2 subjects with erythema

multiforme and 10 ot her possible cases of a
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significant rash. The total range of risk is
anywhere between 0.2 percent to 1.3 percent.
[Slide]
A recent CDC study estimated that 2.5
mllion children, ages 4-17, were on ADHD
medi cation. Now, if we assune that only 10 percent
of these children will try nodafinil at sonme point,

then we ask the next question, how many cases woul d

result.

[Slide]

W estimated that there would be a range
bet ween 500 and 3, 000 cases which will occur based

on the 0.2 percent to the 1.3 percent incidence
anong the 10 percent who are switched to nodafinil.
Based on the known nortality associated with
erythema nmultiforne, Stevens-Johnson, we woul d
expect from15 to over 400 deaths to occur. W
concl ude that even though a crude estimate can only
be nmade at this time, a potential exists for a
significant nunber of cases to occur post-approva
since ADHD i s so preval ent.

[Slide]

file:///C)/dummy/0323PSYC.TXT (33 of 348) [4/4/2006 10:03:11 AM]

33



file://IC)/dummy/0323PSY C.TXT

The question is can one |abel for this?
Can we prevent this? Dr. Le Grenade and her
co-authors at FDA recently published a paper on
St evens-Johnson syndrone and toxi c epi dernal
necrolysis in association with selective COX-2
inhibitors. | quote fromher and | italicized
certain areas: There is no satisfactory nethod for
determining who is at greatest risk for devel opi ng
drug- associ at ed St evens-Johnson syndrone and toxic
epi dermal necrolysis and hence of preventing it,
short of avoiding drugs altogether. There has been
a single study suggesting that early withdrawal of
the agent at the first sign of illness may inprove
the outcone. Although this intuitively makes
sense, this study needs to be replicated. Even if
it is proven correct, its practical application
will be limted because it is very difficult to
identify the very earliest lesionin atinely
manner because of the rapidly progressive nature of
this illness and the non-specific features of its
pr odr orre.

In the cases observed with nodafinil in
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this subm ssion in children no deaths occurred.

The rash progressed after the drug was stopped and

the children recovered. It may not be so next
time.

[SIide]

ADHD is a serious condition--1 will give

you cl osing comments--it is a serious condition

whi ch is usually not considered to be associated
with a fatal outcone. Exposure to a sulfone
metabolite is significantly greater, up to 16 tines
more in children than in adults. This raises
questions about the relevancy of the adult safety
experiences to pediatric use.

[Slide]

The rel ationship of this netabolite to
rash is purely speculative but it has structura
simlarities to drugs known to cause erythenma
mul tiforme and Stevens-Johnson syndrome whi ch can
be fat al

The incidence of erythema multiforne,

St evens-Johnson syndrome observed in these studies

is, at a minimm hundreds of tines the background.
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The age ranges of the rashes appear skewed towards
subj ects less than 12 years, those having a higher
sul fone exposure. Doses |ower than 340 ng have
been shown to linmt efficacy, hence, dose reduction
is not a reliable option

[Slide]

Al t hough sone cases with rash got better
there were 2 positive rechall enges and one case
progressed after discontinuing the drug. One
subject with rash was hospitalized but there was
di sagreenent about the diagnhosis. One child with a
hi story of reactions to sulfa drugs devel oped a
hypersensitivity reaction with transam nase
el evation 17 times the upper linmit of normal, with
urticaria, fever and facial edema 10 days after
starting nodafinil, which raises the hypothesis of
cross-sensitivity with sulfa drugs.

[Slide]

Psychosi s and suicidality, although not
standardly significant, were nore frequent in
subj ects on nodafinil than with placebo. |nsomia

was present in 27 percent of subjects on nodafini
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versus 4 percent in placebo, and anorexia occurred
in 16 percent of subjects on nodafinil versus 3
percent on placebo in the doubl e-blind, Phase 3
trials.

[Slide]

This review was very much a teameffort of
my many col | eagues at FDA, sone of whom | am
bl essed to call ny friends. Thank you

DR. GOCDVAN: Before you step down, could
you revi ew any cardi ovascul ar effects, effects on
heart rate and bl ood pressure?

DR. MANNHEIM Dr. Andreason is going to
do that.

Modafinil for the Treatment of ADHD

DR. ANDREASON: Good norni ng.

[Slide]

My nane is Paul Andreason and | amthe

Acting Deputy Director of the Division of

Psychiatry Products. | would like to talk to you
thi s norning about nodafinil in the treatnent of
ADHD.

[Slide]
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Dr. Mannhei m has outlined the concerns
that he has about nodafinil in the treatnment of

ADHD, and | think what we are faced with as we | ook

especially at the skin rashes is what | like to
call incongruity of data. | will get into that in
alittle bit. 1 would also Iike to acknow edge the

Neur ol ogy Products Division where the drug
resides--it is kind of its home since it was
approved there first--and the safety teamfor

hel ping us out with the background rates for

St evens-Johnson and | ooking at the adverse event
reports through the Adverse Event Reporting System
and their epidem ol ogi c experti se.

G enn did the primary review on the first
submi ssion. June Cai hel ped out with the revi ew of
the response to the approval letter. |In the
Di vi sion of Dermatol ogy, | would like to thank Joe
Porres and Markham Luke, who is here with us
today--Markhamis here with us today. Joe took
anot her job and he is not with the Division of
Der mat ol ogy right now. Then, in the Division of

Drug Risk Evaluation, | would like to thank Andy
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Moshol der and Kate Gel perin who, as part of their
presentation yesterday, did an analysis of the
psychi atric adverse events that are associated with
nmodafinil use.

[Slide]

Just as a quick review of how we workup
safety problens with drugs or safety profiles of
drugs, | should say, when we | ook at a drug we | ook
at deaths, serious adverse events, adverse
dropouts, potentially clinically significant |abs,
ECG and vital signs and then we devel op information
on conparative conmon and drug-rel ated adverse
events, all these things fromcontrolled trials.

We al so do special searches, especially in this
case with nodafinil and many psychiatric
drugs--well, all psychiatric drugs, for psychiatric
adverse events; in this case, for Stevens-Johnson
syndrone and neutropeni a because these were things
that kind of popped up; and then the recent
interest in blood pressure, pulse and

cardi ovascul ar adverse events. Then with the

response to the approvable letter we get a safety
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update. In that safety update we focus on serious
adverse events and deaths, if they occur. W
devel op our profile of the comobn and drug-rel ated
adverse events fromthe controlled trial data, as
well as the conparative information on | abs, ECGs
and vital signs.

[Slide]

Modafinil is a marketed product and we got
some information from Veri span about the exposure
to nodafinil at this point. These are nunbers not
in patient-years but in unique patients. At all
ages at this point between the years 2002 to 2005
there were 1,087,000, roughly 1,088,000 exposures
in all ages, and for children ages 0-17 there were
roughly 36, 000 exposures.

I kind of want you to keep that in mnd
because this is the first piece of what | would
call inconsistent data about rash. It is al nost
unheard of to see cases of Stevens-Johnson syndrone
in controlled trial data and here we have at | east
nom nally 2 cases that have been identified as

such. At that kind of a rate you would expect to
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see sonething in the adverse event reporting data.
Dr. Mannheim said, well, based on these nunbers,
these woul d be the projected nunber of cases that
we woul d see after marketing. The piece of
incongruity here is that the drug is already

mar ket ed. We have 36, 000 exposures in the age
ranges that were studied, and in the 0-12 group
right around 11, 000 and we have no AERS-reported

cases.

Now, one of the cases fromthe controlled

trial data actually is a duplicate case. It got
reported in AERS but there are no spontaneous
reported cases. So, given that kind of projection,
I woul d expect to see sonme cases reported in AERS
and we haven't seen that yet.

[ Slide]

This is, again, a review of patient
exposure in the controlled trial database. |In the
safety update we did get sone information on
serious adverse events and dropouts, as well as
deat hs, and Stevens-Johnson syndronme woul d be

considered in that group. So, as nore and nore
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i nformati on conmes in, you know, that denom nator of
cases reported per amount of exposure changes,
however, even with 2 cases in 1,600 that would
still be a |l arge nunber.

[Slide]

I think the problemthat comes about when
we | ook at Stevens-Johnson--and we will hear nore
fromDr. Bigby in a nmonment about how t hat
ascertainnent is nmade--is that in these two cases
one was hospitalized and one was not. Neither of
themwere in a burn unit or the ICU and we don't
have bi opsy information on those ki ds.

[ Slide]

These are tables that you have al ready
seen. It reviews the nunbers of patients exposed
in the three pivotal trials.

[Slide]

Now, this is a table that shows you the
common adverse event profile. Qur usual definition
of common and drug-related is adverse events that
occur at least 5 percent of the time and occur at a

rate that is twice placebo. In italics you wll

file:///C)/dummy/0323PSYC.TXT (42 of 348) [4/4/2006 10:03:11 AM]

42



file://IC)/dummy/0323PSY C.TXT

see that anorexia and insomia neet that criteria.
There are a couple of other adverse events that are
close but don't quite nake that cutoff. This is
the table actually that is proposed in |abeling and
is the usual kind of table that we have in

| abel i ng.

[ Slide]

Just as a quick overview of the safety
results fromthe controlled trials, there were no
deat hs and, of the adverse events of note, there
were these 2 cases that were identified as either
St evens-Johnson or erythema nultiforne. There were
no new cases of |eukopenia in the AERS system
update, and we could see no real signal for

| eukopenia in the controlled trial data.

As far as psychiatric events, there were 4

sui ci de-rel ated adverse events, no conpleted
suicides. | will talk nmore about those in a
monent. There were none in the placebo group
As far as mean bl ood pressure changes,
nmodafinil actually showed a slight decrease

conpared to placebo in nean bl ood pressure.
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However, the nunbers of patients that net the
outlier criteria of systolic blood pressure of
greater than 130 and an increase in greater than 20
mHg were 9/420 for nodafinil and 1/213. Wth
pul se there was no difference in the nean val ue
either, and the nunbers for outliers are 6/420
versus 2/213. The 6 versus 2 in those 2 groups is,
in ny opinion, not terribly different. There was
some weight loss, 0.7 kg weight |oss with nodafinil
versus 1.0 kg nmean weight gain in the placebo

gr oup.

So, did that answer your question about
bl ood pressure?

DR. GOCDMAN:  Yes.

DR. ANDREASON: Great!

[Slide]

As far as psychiatric adverse events, this
is drawn fromone of Andy Mosholder's slides from
yesterday. These were the conparative nunbers with
patient-year exposure, and these are real years
They are not multiplied. So, with 33 patient-years

exposure in placebo you have no cases of nmania or
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psychosi s or suicide-rel ated adverse events. But
there were 5 cases of aggression, spontaneously
reported aggression. Zero cells are kind of tough
to deal with when you are doing statistica
anal ysis, but oftentimes you can use a Fisher's
exact test to get at |east sone idea of whether or
not sonmething is statistically significant. | wll
show you that for the suicide-rel ated adverse
events on the next slide.

You will notice that nunerically the cases
of aggression are slightly less with nodafinil than
they are with placebo. As Dr. Mshol der stated
yesterday, that was not a significant difference
but it is not, by the sane token, greater. 1In the
open-1label data it shows that the rates are | ower.
That doesn't necessarily nean--well, let nme put it
this way, these are patients, once they reach
open-1 abel, who have tol erated the drug and | think
that probably the best conparison for this is the
controlled trial data.

[ Slide]

These are the results of the Fisher's
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exact test for suicide-related adverse events. You
see here that you have the 4 cases in the nodafini
and that is conpared to no suicide-rel ated adverse
events in the 660 in placebo. So, that ends up
with a 2-tail value of p of 0.31 and 1-tailed p of
0. 22.

[Slide]

Just to give you kind of a conparison
with, say, Strattera that has received | abeling for
sui cide-rel ated adverse events, with Strattera
there were 6/1357 versus 0/851. Because of the
i ncreased sanpl e size, those nunbers ended up being
statistically significant. There were 5 cases of
i deation and 1 attenpt in the FDA defined cases.
would like to note that Eli Lilly has slightly
di fferent nunbers because they had a slightly
different definition of the suicide-related adverse
events. They had 7 versus 1 out of 1357 and 851
respectively. That p value ended up being 0.07
Traditionally, for safety-related topics we don't
necessarily use a p of 0.05 like we do for

efficacy. W use a p of 0.1. So, using a cutoff
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of apof 0.1, the 0.7 would still be statistically
significant. And, Strattera has a boxed warni ng.

Now, with the nodafinil there are 4/664
versus 0/308. This is not statistically
significant by Fisher's exact and all were cases of
i deation and 3 of the cases actually resol ved
wi t hout discontinuation of the drug. The sponsor
proposes warhni ng | anguage in |abeling as opposed to
boxed | anguage.

[Slide]

As far as the cases of severe rash that
are identified as Stevens-Johnson syndrone, we wl|l
hear nore about that, again, fromDr. Bigby, and
Dr. Markham Luke is here today to tal k about the
cases individually if people have questions on
t hose.

The problemthat we have with al nost any
adverse event report ascertainnent, there was no
hi st opat hol ogy with either of these cases. Wth
St evens-Johnson syndronme admission to burn units
and 1 CUs is conmon. One of the kids was

hospitalized but not in an ICU or burn unit. The
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other child was treated as an outpatient. You have
heard about the cases. | can go back to those if
anyone has any questions. Again, there were no
children in the postmarketing Adverse Event
Reporting System other than the one case that is
the duplicate fromthe controlled trial

There were 4 adults in the AERS
post mar keti ng database, and it turned out that 3
had confirmatory histopathol ogy and the ot her one
was erythema nultifornme without histopathol ogy.
There were no adults with Stevens-Johnson
identified in the adult controlled trial database.

[ Slide]

So, what we are left with fromthis
controlled trial database, along with the
open-1label material that goes with it, is 2 serious
cases, one admitted to the hospital, neither to the
I CU or burn unit; none in the placebo group; 10
dropouts due to rash versus no dropouts due to rash
in the placebo group. Spontaneous adverse events
in the controlled trial, about 4 percent for

nmodafinil versus 1 percent for rash, for all kinds
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of rash.

But then, the incongruity here is that
there are no other children with either
St evens-Johnson syndrone in the postnarketing
adverse event database with about 36,000 kids
exposed. Again, with that kind of exposure and the
proj ected nunbers of cases of SJS, based on 2/933
or even 2/1,600, one would expect to see nore in
the Adverse Event Reporting System

[Slide]

So, just to conpare and contrast | abeling
with Lamictal that carries a boxed warning for
St evens-Johnson syndrone, in that boxed warning
there are sone fairly hard nunbers. For exanpl e,
they did a prospective registry study and there was
one death due to Stevens-Johnson syndrone with
Lam ctal out of 1983 patients. There was al so
information on rates in adults with different kinds
of diagnoses, for exanple, 8/ 1000 in children with
Lennox Casteau and 3/1000 adults. Then in the
bi pol ar popul ation it was 1.3/1000 adults on

adj unctive therapy for bipolar disorder. So, those
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are sone fairly hard nunbers

On the nodafinil side, the sponsor
proposes warni ng | anguage and | have |isted under
here the points to conpare and contrast with
Lanmictal. There are no deaths reported. Actually,
on one of the slides that Dr. Mannhei m presented,
he said there was one death. That case was a
fellow who cane in to the hospital and had a
subar achnoi d henmorrhage and was treated with
several drugs, one of which was phenytoin, known to
be associated with Stevens-Johnson syndrome. He
devel oped Stevens-Johnson syndrone as part of the
course of his hospitalization and apparently was
treated with nodafinil prior to that
hospitalization. So, | think that case is terribly
confounded and | wouldn't count that as drug
related, or | don't think we could count that one
as a good drug-rel ated case. So, based on ny
excl usion of that case, there would be no deaths so
far due to Stevens-Johnson.

The child cases were not severe enough to

require burn unit or 1CU.  Now, again back to this,
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there are at least 2 nominally identified cases out
of the 933 in the subnission that were identified
but there is no biopsy confirmation. Back to the
other part of the incongruity, there are 36,000
exposures already with no cases. Then back to the
ot her side, you have 3 confirmed cases of adult SJS
in the postmarketing but that is with 1.5 mllion
So, that is getting close to the background.
Dependi ng on how you factor in under-reporting, you
know, there could be association and increased risk
for Stevens-Johnson.

[Slide]

So, | guess in the end the question that
you need to think about is if there is an increased
ri sk of Stevens-Johnson syndrone associated with
nodafinil, what would be an acceptable risk. And,

i f nodafinil were considered for approval, what

ki nd of risk managenment program would you want to

i npl ement, and how shoul d the concern about serious
skin rashes be addressed in product |abeling.

Agai n, you have the exanples of labeling and | can

go over those a little nore if you would Iike.
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And, should there be a requirenent for
post marketing studies, if approved, to better
under stand the skin rashes?

There was one slide, as a bit of a
di gression that Dr. Mannhei m showed about |iver
enzynes, he included GGT in a slide, along with ALT
and AST as a percentage of increased liver enzynes
under the headi ng of hepatocellular injury.

Usual |y we | ook at ALT, AST and bilirubin as signs
of hepatocellular injury and don't necessarily

i nclude GGI. Excluding GGTI, there were 3/420 cases
of elevation of ALT and AST of greater than 3 tines
the upper limt of normal, for a percentage of 0.7.
In placebo there was 1/213, for a percentage of

0.5, and | don't see that as neaningfully
different.

So, that concludes ny renarks about
modafinil and | woul d be happy to entertain any
questi ons.

DR. GOODMAN:  Thank you. | understand
there is going to be a change of technol ogy before

the next presentation. |1Is that correct? Yes? So,
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why don't we start doing that but | wonder if you
can stay for questions that this comrttee nay
have. Let nme start that off.

O the 35,000 or so children who have been
exposed to nodafinil postmarketing, how many of
them were on the doses that are proposed to be used
in ADHD? | woul d suppose further that that woul d
be nostly for Mexico where it is already approved.

DR. ANDREASON: | amnot sure. By the
way, those nunbers are for the United States only.

DR. GOODMAN: So, if they are for the
United States only let ne go back and rephrase it.
How many of them would be in the dose range that is
proposed for ADHD?

DR. ANDREASON: Yes, we tried to track
that down and found that it was inpossible to get
that kind of information. | think the only thing
you could do would be to assune that they had
recei ved the maxi mum recomended dose, which was
only 200.

DR GOCDVAN:.  We have one of our comittee

menbers that | would like to see introduce herself,
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Jean Bronstein.

MS. BRONSTEIN: Good norning. | am Jean
Bronstein. | ama nurse and consumer
representative for the commttee, and | apol ogi ze
for being alittle late. But | do have a question
I amtrying to understand sone 300 patients, |
bel i eve, that have dropped out of the study, and
am wondering if the rash nunbers are al so
representative of all patients having dropped out
of the study at sone point. |Is that clear?

DR. ANDREASON: The patients who dropped
out due to rash are included in those nunbers, yes.

MS. BRONSTEIN. They are? Thank you

DR. GOCDMAN:  Any ot her questions around
the table or are we ready to proceed with the
presentation?

DR WANG It is actually a followup to
Wayne's question. In the negotiations for these
pivotal trials how were the doses chosen? Wy was,
you know, 300 ng, 400 ng chosen? For the
wakeful ness indication it is 200 with no additi onal

benefit.
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DR LAUGHREN. Paul, you may be able to
say nore about this, but ny understanding is that
there was a Phase 2 study, a fixed dose study that
| ooked at different doses, | think running from
100- 400, that basically showed effects only at the
hi gher doses and that was the basis for focusing on
the higher doses in the pivotal trials.

DR. ANDREASON: | amsorry, | thought you
were | ooki ng at Cephal on when you asked t hat
question. But, yes, that is correct. Two of the
studi es were flexible dose studies in the pivotal
trials and one of themwas a fixed dose study.

DR. WANG There is no data in here to
suggest sonet hing that you have raised, Dr.
Mannheim that there is no potential benefit to
trying |l ower doses. They don't |ook to be, you
know, sort of clinically efficacious, which these
data don't suggest.

DR. MANNHEIM M understanding fromthe
earlier Phase 2 trials was that |ower doses didn't
work and they had to get to these doses in order to

show efficacy in ADHD. Cephal on can respond to
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t hat .

DR. GOODMAN:  Yes, mamybe we can hear nore
about that fromthe sponsor during their
presentation. W have Dr. Leon and then Dr. Mehta.

DR LEON. | would like to followup on
the nunber of exposed. 1s that based strictly on
the 7- or 9-week clinical trials out of which maybe
about 40 percent dropped out? O, does that
include the followup as well? |Is there slide on
per son- week exposure?

DR ANDREASON. Ch, as far as the nunber
of patients that are exposed for an adequate anount
of time to count, | think what we canme up with was
as an estinmate that was around 600. Again, if you
say 2 cases out of 600, that makes the rate of it
seem even higher. Then, it even nmakes it seem nore
i npl ausi ble that we don't see anything in
postmarketing. So, | think you are right, if
St evens-Johnson is sonething that shows up in the
first 2-8 weeks of treatnent the nunbers in the
controlled trials would be right around 600. The

900 includes patients that dropped out. It
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i ncludes patients that were in Phase 2
studi es--excuse nme, | take that back. The 933
i ncludes patients that were in the open-|abe
trials, so patients that were exposed for nuch
| onger.

When we | ooked at postmarketing data and
estimates of exposure we didn't |ook at
pati ent-year exposure because we wanted to focus on
the fact that Stevens-Johnson we probably likely to
show up in the first 2-8 weeks and if we | ooked at
patient-year exposure the rate of background woul d
start to drop with extended exposure if you | ooked
at patient years instead of unique patients. That
is why we chose to ook at it that way.

DR. GOCDMAN. Dr. Mehta?

DR MEHTA: |Is the dose of the drug
rel evant to the occurrence of Stevens-Johnson
syndrone? | would have thought that this is a
sensitivity reaction so it doesn't natter what cane
out of the drug that is used, that is, the dosage
is irrelevant for the occurrence of SJS.

DR ANDREASON: You will see fromthe
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presentation conming up fromthe conpany that it
didn't appear that the sul fone nmetabolite was
i ncreased any higher, than in other patients that
didn't have rash, in the 2 patients that were
identified as having rash. The expert is here to
tal k about that.

DR BIGBY: Can | just nake a quick
comrent about that?

DR. GOODMAN: Go ahead.

DR BI@&BY: It shouldn't make any
difference in terns of the incidence of the rash
I think you are correct in that regard. The only
way that | think it could affect the disorder is in
outcone in terns of at a higher dose it will take a
little bit longer to be cleared fromthe body so
that the prognosis nmight be worse if you start with
a hi gher dose because it nay take |onger to be
el i mi nat ed.

DR GOCDVAN:  Dr. Mal one?

DR. MALONE: | just had a question about
dosing. The stimulants are al so used for daytinme

sl eepi ness disorders. |s the dose used for ADHD a
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|l ot different than the dose used for daytine
sl eepi ness?

DR. ANDREASON: Yes, it is higher.
Dayti nme sl eepi ness and obstructive sl eep apnea
doses are 200. Right, @enn? Then, for ADHD it is
300 and 425.

DR RAPPLEY: No, | think he is asking
about conparing the other stinmulants? So, are the
doses for Adderall or Ritalin higher for ADHD than
they are--

DR. ANDREASON: | amsorry, | don't have
that right at the top of my head.

DR GOCDMAN: Dr. Pfeffer?

DR. PFEFFER: | have a question about the
phar macoki netics of this drug, with the dose being
so nmuch higher in children, especially younger
children, howis the drug netabolized? A so, is
there a way of understanding if there are children
who are sl ower netabolizers of this drug and,
therefore, this is higher? Can we understand that?
Is there a way of understanding also if there are

certain children that m ght be assessed in terns of
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the netaboli smand understand that relative risk?
DR. ANDREASON: | can't really answer that
question. | think we have sonebody who can answer
that question. Let ne preface it by this though,
don't necessarily believe that ruling out the
sul fone woul d be necessarily a guarantee of safety.
In my opinion, I think the sulfone may be a bit of
a red herring. | think with Lami ctal we have no
real idea why SJS occurs and it is rmuch nore conmmon
in kids than it is in adults. |If they could cone
up with some kind of marker that woul d show what
the risk was, that would be wonderful. | don't

think in this case the sul fone reaches that kind of

state. First of all, we have to identify whether
or not there is a signal. Then, if one came to the
conclusion that there was a signal, | still don't

think that the sul fone would give us any assurance
of safety regardless at this point.

DR GOCDVAN: Dr. Tenple and then | want
to go to Dr. Bigby's presentation

DR. TEMPLE: | just wanted to observe that

on the dose rel atedness matter it is sort of
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unusual to have al nbost an order of magnitude
di fference between what one group gets and what the
other group gets. So, a lot of our experience with
drugs will be | ooking at, you know, one- or
two-fold differences and things like that. | am
not sure one really could say that a marked
difference in blood | evel s or exposure m ght not be
related to rate. It could.

DR. ANDREASON: Ron Cavanaugh was the
human bi ophar nacol ogi st on this.

DR GOCDVAN: But then definitely Dr.
Bi gby.

DR. CAVANAUGH: Thank you. | agree with
Dr. Andreason that at this point for the sulfone we
really don't know any relationship for certain. It
is purely at this point a plausible hypothesis. It
is very structurally sinlar to the one drug which
causes the highest incidence of Stevens-Johnson,
bl et ham de, which is slightly different than many
of the other sulfonanides in that it has a third
oxygen in addition to the nitrogen and the sul f one.

Modafinil also has that third oxygen in the sane
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position. W do not know. Basically, the only
reason we | ooked at the sul fone was because of the
dramati c hi gher anpbunts, as well as when d enn
asked ne about the sulfone |I inmmediately thought
St evens-Johnson and i nmedi atel y t hought

sul fonam de. So, at this point we don't know.

In terms of the kinetics, fromwhat | have
seen, the netabolism does not seemto be
particularly well defined. So, | really do not
know at this point, you know, anything in terns of
coul d specific netabolic pathways result in higher
sul fone concentrations in some kids versus others.
The concentrations that | see, and it is very poor,
do not lead nme to believe that the sul fone
concentrations in these particular children--and
there was only one child who had any neasurenent of
the sul fone who had any of the Stevens-Johnson or
ot her severe dermatol ogi c reactions, and that
sanpl e was taken several days after the drug was
di scontinued. |If | back calculate, it basically
seens that for that one child the concentrati on was

in the approxi mate range.
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In terns of dose response, which was
rai sed, we really have too few nunbers here. You
are also dealing with, you know, popul ati on nunbers
and you are dealing with 0.1 percent difference,
0.2 percent differences. There is no way you can
be certain.

In ternms of a dose related to hapten and
degree of what is the |ikelihood of Stevens-Johnson
or a hypersensitivity of any sort, I amnot an
i munol ogi st; | do not know. One of the reasons we
focused on AUC is because that gives you an idea of
total exposure. Wen soneone has al ready devel oped
hypersensitivity and they have already had a
history with a sul fonani de, they can get
St evens-Johnson with the very first dose of a drop,
and there have been deaths in cases |ike that.

Really we are nore tal ki ng about the
devel opment of hypersensitivity, and what you are
devel oping as it being a hapten, mnmy understanding
is that it is the combination of, you know,
devel opi ng hypersensitivity to the conbi nation of

the drug bound to certain proteins, or other things
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in the body. So, with the higher exposure you are
going to get nore of this binding and, therefore,
nmore antigenic exposure. The nunbers are so snall,
we don't know. Also, with |onger duration you
woul d expect nore stinulation.

I would really refer you to an
i munol ogist. | really don't know, but the whole
i ssue of dose response and everything else in terns
of devel opi ng hypersensitivity, to ne, is not
cl ear.

DR. GOODMAN:  Thank you. Thank you for
bei ng patient, Dr. Bigby. W are running behind
schedul e but the way | hope we nay be able to nmake
up sonme tine is that | amgoing to cut lunch and |
don't think we have that many public speakers. But
| amdeternmined to end at |east at our schedul ed
time. During the sponsor presentations | would ask
the conmittee nmenbers to restrict their questions
to ones of clarification.

Serious Adverse Cutaneous Reactions to Drugs

DR. BI GBY: (Good nor ni ng.

[Slide]
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I am al ways i npressed when | cone down to
sort of work in FDA conmmttee neetings about the
seriousness of what goes on here, and al so the
dedi cation that people have to trying to nmake
rational decisions, and | hope ny conments are
hel pful in your deliberations.

[ Slide]

What | was going to talk about is serious
adverse cutaneous reactions to drugs, and in order
to do so | amgoing to cover three things. One is
how to identify a drug eruption as a drug eruption
and pin it down to a specific drug. We will |ook
specifically at common eruptions, the serious
eruptions, and I will end by showi ng you sone
things that are comonly mistaken for drug
eruptions.

This is sort of a gold standard for
determining that a rash is due to a drug. First
you have to be sure that the rash you are | ooking
at is a norphol ogy that can be caused by drugs.
You have to exclude alternative causes. You have

to exanm ne the relationship between the exposure to
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the devel opnent of a rash in terns of the tine
interval; note the response to drug wthdrawal,
i.e., the rash will go away.

For many drugs there is information known
about their proclivity to produce rashes, so what
the frequency of rash is for a particul ar drugs.
Then, in those rare cases where you actually do
have a re-exposure, to determ ne what happens on
re-exposure so you can be positive that it is a
drug rash and | ooks Iike an eruption that is a
classic eruption for drugs. You have excl uded
alternative causes; the interval from exposure to
the devel opnent of a rash is correct in terns of
what is known about that drug and that eruption
It goes amay. Oten | think the m stake people
make about the response to withdrawal is that you
expect it to go away very quickly when you withdraw
the drug. For nost eruptions that is not the case
and the rash will actually take nmuch, nuch | onger
than nost people think to go away after you
wi thdraw the drug. Then, oddly enough, re-exposure

doesn't al ways produce the rash but when it does,
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then you can be absolutely sure that you are
| ooking at a definite cause. Where sonme of these
things are missing, are judged to be probable or
unlikely or not due to the drug at all

[Slide]

Very quickly, we are going to | ook at
these three common drug eruptions: exanthem which
is the nbst comon, urticaria and fixed-drug
eruption. This is a patient with a w despread
exant hemat ous drug eruption. It usually starts
within the first 3 days after exposure to the drug.
For some drugs like antibiotics and allopurino
that exposure wi ndow can be up to about 2 weeks.
The rash is best described as small, erythenatous
papul es that may coal esce. These patients have
pruritus but they are not generally ill. Micous
menbrane involvement is rare. It is a benign
condition in that as the drug is withdrawn the
patient gets better. They can often later in the
course of the di sease desquanmate but they don't
develop blisters and they don't have epi dernal

det achnment .
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[ Slide]

There is very good data about this type of
reaction. It has been studied in severa
prospectively collected data sets. One was the
Boston Col | aborative Drug Program There is data
on | think something |ike 35,000 exposures over
about, you know, a 10-year period, collected in
many hospitals.

[ Slide]

You can say with fair certainty that there
are certain drugs that have higher rates than
others, and in this list the highest tends to be
antibiotics. The highest rates are for anmoxicillin
and co-trinoxazol e.

[ Slide]

It is also helpful to know that there is a
large list of drugs that are al nost never
associated with reactions. So, if a patient is on
mul tiple drugs, which they often are, it is usefu
to refer to this type of list to exclude the ones
that are least likely to be the culprit.

[Slide]
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Uticaria you all know how to recognize
It is areas of swelling. There are usually plaque
type lesions, and the key about urticaria is any
i ndividual lesion generally will last for |ess than
24 hours. Here is one of the perfect exanples. |If
you identify the cause and you withdraw it patients
will often have urticaria after such an exposure
for weeks and even nonths even though you have
identified the correct drug and withdrawn it.

[ Slide]

The list of drugs that cause urticaria is
very simlar to the ones that produce exant hem

[ Slide]

Lastly, this is a fixed-drug eruption. A
fixed-drug eruption is a really peculiar thing in
that it tends to occur only on certain areas and to
recur in those areas on re-exposure. It is the one
i nstance where people will often be re-exposed
because it is not so clear to the providers that
this was, in fact, a drug eruption. The other
reason that this is quite relevant is that the

hi st opat hol ogy of a fixed-drug eruption is very
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simlar to what you see in erythema nultiforne and,
to a | esser degree, in Stevens-Johnson syndrone and
toxi c epi dermal necrol ysis.

[ Slide]

Again, if you look at the drugs that cause
fixed-drug eruptions, there is a lot of overlap
bet ween the drugs that nost comonly cause all of
these types of eruptions.

[ Slide]

The three serious drug reactions that |
want to tal k about are the ones that | think are
the nmost relevant to this question that you are
asking today, and that is toxic epidernal
necrol ysis, Stevens-Johnson syndrome and the drug
hypersensitivity syndrone.

[ Slide]

O all of the things which | have to say
today, this is the slide that I want you to
renenber the nost. These are two patients that |
saw personally. These are people with toxic
epi dermal necrolysis. The nost obvious and

i mportant thing about these patients is, nunber
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one, that they are sick. They often have multiple
mucous nenbranes involved. |In severe cases not
only are the sort of distal mucous nenbranes
involved, but it can affect the trachea and even
t he bronchi

The second nost inportant thing is that
they have wi despread areas of cutaneous invol venent
and, in the case on the right, they often shed
full -thickness necrotic skin over very |arge areas,
and t hey have basically the equivalent of a
wi despread burn. The sunmary of toxic epidernal
necrolysis in terns of its clinical features is
al so a prodrone of fever and malaise. This usually
| asts one to two days. The eruption is
predom nantly on the face and torso. The |esions
are best described as pruritic plaques. They can
have bullae. Miltiple nucosa are conmonly
invol ved. Patients with toxic epidernmnal
necrol ysis, however, do not have true target
| esions. Probably by the best definition of toxic
epi dermal necrolysis, it has to involve at |east 30

percent of the body surface area, and the nortality
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for such described toxic epidermal necrolysis is
qui te high, around 30 percent. The nmgjority of
deaths are due to either infection or problems wth
respiratory distress that are either due to
pneunmonia or to the fact that the airway |inings
are invol ved.

[ Slide]

As has al ready been nentioned, it is a
relatively rare phenomenon so that in nost
popul ati on studies the incidence is about one case
per mllion patient years; 95 percent of the cases
clearly have a drug etiology, and there are certain
drugs for which the incidence is much higher

[Slide]

Based on a case-controlled study that was
published in the New Engl and Journal ten years ago,
this was a study that carefully ascertai ned cases
in France, Germany and Italy and to drug exposure
histories frompatients in three age and gender
mat ched controls, and cane up with an estinmate of
the nunber of cases per nillion exposures that one

woul d see per week. It was highest for
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sul fonam des. If you do the arithnetic, this turns
out to be sonething in the order of 1 case in
200. 00 or 250,000 for some of these drugs.

[ Slide]

The drugs comonly associated with TEN are
listed here. Again, these lists are very simlar
to the ones that cause benign eruptions and the
same sort of drugs keep showi ng up: sul fonani des,
hydant oi ns, sonme but not all of the nonsteroidals
and al | opuri nol

[Slide]

This is a patient with Stevens-Johnson
syndrone, Stevens-Johnson syndrone and toxic
epi dermal necrolysis are dissinmlar disorders in a
conti nuum The difference between Stevens-Johnson
and TEN i s one of degree of epidermal detachnent.
The synptons are very sinilar. There is prodrome
often of fever and nal aise. The |esions are very
simlar. |In Stevens-Johnson syndrone the area of
i nvol venent is usually defined as being | ess than
10 percent. It has a much |ower nortality.

The other interesting thing is that if you
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| ook at the etiology of Stevens-Johnson syndrone,
it can be attributed to drugs in only about 50
percent of cases. Now, that seens to be in
congress with TEN and SJS being part of a spectrum
I think the problemis that there is a |lot of
confusi on about m xing up cases of erythema
multiforme, which | think is a quite separable

di sease, with Stevens-Johnson syndronme. | think
that explains why drug etiology is | ess comonly
identified. | will have nore to say about erythema
multiforme at the very end.

[Slide]

Agai n, the incidence is about one per
mllion per year, drug induced in about 50 percent.
There is a higher incidence with sone drugs and it
is that sane |ist of drugs, you should note.

[Slide]

Now, what | was sayi ng about the
rel ati onship between SJS and TEN, TEN is defined as
those cases where the area of involvenent is nore
than 30 percent. SJSis less than 10 percent.

Then, there are people who are kind of in the
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m ddl e, between 10-30 percent, that are called
SJS/ TEN overlap. The other thing to note is that
erythema nultifornme is not nentioned anywhere on
this slide or in nmy previous coments because, as
said, | think it is a distinct disorder

[Slide]

The | ast serious reaction that | wanted to
talk to you about is the hypersensitivity syndrone.
That is what this slide is an exanple of. It |ooks
very simlar to exanthem except for two things.
Wien you have seen a few of these patients it
al ways strikes you that the color in the
hypersensitivity syndrone is a nmuch brighter and
darker red and the anpunt of confluence of the rash
i's much higher.

[Slide]

Synptomatically, these peopl e have
exanthem They have fever, |ynphadenopathy, often
have hepatitis, sone of themhave arthritis. This
is a disorder that has a significant nortality. It
is not clear how patients should be treated and,

again, the list of drugs that cause this that are
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al ready known and sort of identified as such is
very simlar to the list of drugs that cause drug
rashes in general

[Slide]

This is a slide froma paper that was done
by Roujeau and Stern, in the New Engl and Jour nal
and it is a very busy slide. The only thing | want
you to note is that the fatality rate for the
hypersensitivity syndrone is about 10 percent. For
TEN it is about 30 percent. For Stevens-Johnson
syndrone, because of the area of involvenent and
severity it is much less; it is |ower.

[Slide]

Finally, exposure to rash for TEN and SJS
is in the order of weeks, so 1-3 weeks is noted in
the third colum in this slide. Skin biopsies are
very hel pful because in TEN and SJS they tend to
show ful | -thickness epidermal necrosis, detachnent
of the skin at the dernal/epidermal junction, and
often there is very, very little inflanmation in
the dernmis associated with the rash.

[Slide]
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Finally, I would like to conclude by
showi ng you exanpl es of things that are often
call ed drug eruptions but are not, primarily
erythema nultiforne. Now, erythema nultiforne--you
can't nmake that diagnosis unless patients have
typical target lesions. Typical target |esions
have three rings, either a dusky or bullous center,
an area of erythenma around that and then a
surroundi ng area of edenmous skin. You can often
actual |y have rings beyond that but if you have the
three rings it is | think easily identifiable as
erythema nul tiformne.

In terms of the distribution, another
thing that is helpful is that erythema nultifornme
predom nantly affects the face and the extrenities.
The torso is nmuch |l ess conmonly and much | ess
extensively involved. The ngjority of cases of
erythema nultifornme are actually associated with
i nfection, herpes sinplex being the nost comobn one
and, although it can be caused by drugs, drugs are
a much, much | ess comon etiol ogic factor for

erythema nultiform
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The other thing is that erythema
mul tiforme, by and large, is a benign disorder
Patients recover and deaths are extrenely rare for
erythema nmultiforne. | think people shouldn't
conbine erythema multiforme, even erythem
multiforme major with nucosal involvenment with
St evens-Johnson because | think they are distinct
entities.

Grover's disease is another one that |ooks
to the world like a drug eruption. It tends to
occur comonly in hospitalized nmal es on their back
and, you know, a lot of the tines we get called for
drug eruptions and it turns out to be just this
scenario, elderly men with Grover's disease
predom nantly on their back

Lastly, extensive cases of pityriasis
rosea can be nistaken for drug eruptions. The key
there is that, you know, the history is usually
pretty classic. The distribution is classic as
well and if you have the heral d patches, as noted
in the right-hand slide, there is not a |ot of

conf usi on.
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The last two things on this list, the
viral exanthem and graft versus host di sease, no
one can really distinguish those from drug
exant hens or several other drug eruptions and it is
a matter of great difficulty.

[Slide]

That is where | will stop. Thank you.

DR. GOODMAN:  Thank you. Questions from
the committee? Dr. Pine?

DR PINE: | guess | amstruggling a
little bit, kind of like Dr. Andreason was. On the
one hand, you know, the rashes were very concerning
that were described. On the other hand, there are
no cases in the spontaneous reporting. | was just
wonderi ng, given your background as somebody who
sees this kind of thing every day presunmably, or
frequently, what was your inpression when you
reviewed the cases in terns of how convincing they
were, nunber one and, nunber two, when you conbine
that with what you woul d expect to see how
concerned, as a dermatol ogi st who spends a | ot of

time thinking about this, were you about the data
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that you saw and the cases that you saw?

DR BIGY: | think that the 7 year-old
child that was described, to me, was a probable
case of SJS that was drug related. After |ooking
at the material, | think that the drug is going to
be, and probably already is, associated with sort
of an excess of cases of SJS/ TEN

DR PINE: Thanks.

DR. GOCDMAN:  Dr. Rappley?

DR RAPPLEY: | |ooked over 26 cases, |
think it was, that had rash and | noted that nany
of those cases presented on a continuum t hat
i ncluded fever, pharyngitis, rash, and it went from
very mild to very severe. That is sonething in
pediatrics that we see as a reaction with
i Mmmunosuppressi on or reaction that, you know,
rem nds of Kawasaki's--not exactly but it nmakes ne
think of that. It rem nds ne of drug reactions.

It rem nds me of neutropenia. So, ny question is
do you see that as a continuum those synptons as
rel at ed?

DR BIGY: | amactually not sure |
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under stand your question. | nean, of the materia
that | saw, | think that there was one case that
probably had SJS. | think that the other sort of
rashes descri bed- -

DR RAPPLEY: So, you don't see that as a
cont i nuunf

DR. No- -

DR. RAPPLEY: You see Stevens-Johnson as a
very discrete--

DR BIGBY: Yes, right. You know, | think
that eruptions are sort of specific things to
dermat ol ogi sts and these things don't sort of fit
together as a gestalt for a kind of reaction to
that drug, no.

DR. RAPPLEY: (kay.

DR GOCDVAN:  What | would like to do is
take an unschedul ed qui ck break, seven m nutes.

Bef ore we do that, just an adnoni shment, | woul d
like to remind the committee that, in the spirit of
the Federal Advisory Committee Act and Sunshi ne
Amendnent, di scussi ons about today's topic should

take place in the forumof this neeting only and
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not during lunch breaks or in private sessions. W
ask that the press honor the obligations of the
committee as well. If you will allow the commttee
menbers to exit the roomfirst to take their break
we will reconvene in seven ninutes. Thank you

[Brief recess]

DR GOCDVAN: We are resuming nowwith a
series of presentations fromthe sponsors. Pl ease,
committee menbers, restrict any burning questions
to those of clarification. | think that we will go
to lunch at 12:30 instead of 12:00, which means
that we save time for nmore detail ed questions of
the sponsor after the public presentations. Please
go ahead.

Sponsor Presentation
I ntroduction

DR RACZKOWBKI :  Good norni ng.

[ Slide]

Dr. Goodnan, nenbers of the advisory
committee, Dr. Laughren, FDA representatives,
| adi es and gentl enen, today we will be discussing

the application for Sparlon tablets for approva
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for treatnment in pediatric patients with ADHD.

[Slide]

My nane is Victor Raczkowski and | amthe
vice president for worldw de regulatory affairs at
Cephal on.

[Slide]

Qur proposed indication for Sparlon is for
the treatnent of ADHD in children as well as
adol escent patients. W filed our application in
Decenber of 2004 and we received an approvabl e
letter about ten nonths later. W subnitted a
compl ete response then to the agency in Novemnber of
| ast year.

[Slide]

Sparl on contains the active ingredient
nodafinil which is also contained in Provigi
tablets. So, nmodafinil is not a new chemca
entity. Sparlon tablets have been fornulated to
facilitate adm nistration to pediatric patients.
That is, on a mlligranikilogram basis of nopdafi ni
they are smaller than Provigil tablets. They come

in dosage that ranges in strength from 85-425 ny
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and are intended for once daily admnistration in
t he nor ni ng.

[Slide]

Provigil has been marketed in the United
States since 1999 and is currently marketed in 28
countries worldwi de. Provigil is a wakeful ness
pronoting product and it is approved in the United
States in adults with excessive sl eepi ness
associ ated with narcol epsy, obstructive sleep
apneal/ hypopnea syndronme or shift work sleep
di sorder. W have estimated exposure globally
through the end of February 2006 as bei ng
approxi mately 780,000 patient-treatnent years, of
whi ch 30,000 patient-treatnent years are in
pediatric patients. Mdafinil is also listed in
Schedul e 1V of the Controlled Substances Act.

[Slide]

You have been asked to address a nunber of
questions today and the two voting questions are on
the efficacy and safety of Sparlon. W hope to be
able to show you with our data today that not only

is Sparlon effective for the treatnment of ADHD, but
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it has al so been shown to be acceptably safe for
the treatnent of ADHD in pediatric patients.

[ Slide]

W have al so been asked to address the
dermat ol ogi cal safety of Sparlon tablets. Just by
way of orientation, this slide represents cases of
SJS in pediatric patients in clinical trials as
well as in our postnarketing experience.  her
speakers are going to go into this in nuch nore
detail. This is just to orient you that an earlier
review by our experts indicted that there was one
case of probable SJS in our clinical trial program
out of 1622 patients exposed. However, that case
is of uncertain etiology. |In addition, if the
comrmittee has questions or interest in the clinica
course of that patient, we do have the investigator
here at the neeting today who can describe the
clinical course of that patient.

I'n our pediatric postnmarketing experience
we have seen no pediatric cases of SJS in over
30, 000 pediatric patient-treatnent years.

[Slide]
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We will have a nunber of presentations
today, beginning with an overview of attention
deficit hyperactivity disorder by Dr. Joseph
Bi ederman. That will be followed by a review of
both the clinical pharnacol ogy and efficacy by Dr.
Lesley Russell. Dr. Srdjan Stankovic will then
provi de an overview of the safety and then Dr.
Russell will conclude with an overall benefit-risk
assessnent .

[Slide]

W have a nunber of consultant experts in
the field with us today representing various
di sci plines including psychiatry/ADHD, der mat ol ogy,
addi ction nedici ne, cardiology, child devel opnent
as well as epidemiology. | would just like to
hi ghl i ght one name since dermatol ogy is a mgjor
issue in today's presentation, we do have an
individual, Dr. Neil Shear, with us today who has
publ i shed extensively in peer reviewed journals on
SJS as well as other dernatol ogi cal disorders. |
woul d also like to note, as you can see on this

slide, that we have a nunber of investigators with
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us today.

[Slide]

Wth that, | would now like to introduce
Dr. Joseph Bi ederman, who is professor of
psychi atry at Harvard Medical School. Dr.
Bi eder man?

Overvi ew of ADHD

DR BIEDERMAN. It is a pleasure to be
here. | would like to offer you a very brief
overvi ew of ADHD as a very serious illness of
genetic etiology affecting the brain that has a bad
prognosis. | strongly believe that w thout
under st andi ng the assessnent of benefit-risk

alternative treatnent is inpossible.

[Slide]

First of all, | think that it is inportant
to note that ADHD is a highly heterogeneous ill ness
like all psychiatric illnesses. W know that genes

are inportant, as | amgoing to show you in
nmonent - - per haps the nost inportant risk factor. W
know quite a bit about heterogeneous neuroanat oy

and neurochem stry. W know that CNS insults, if
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af fecting key regions of the brain |like the
prefrontal cortex, can produce very simlar

probl enrs as those produced by genes. Even
environmental factors can be inportant in ADHD. We
need to consider that environmental factors are not
bad nothers or bad teachers, like frequently

t hought, but include things |ike poverty, exposure
to parental psychopathol ogy, etc., etc., things
that in thenselves can be driven by genes. So,

het erogeneous illness requires different treatnent.
Different patients require different alternative

t herapeutic options.

[Slide]

Anot her thing that has been highlighted
today but I would like to stress again is that ADHD
is a worldw de condition, not only an Anerican
invention. It affects children in the 5-10 percent
range worl dwi de. Data are com ng from Asia now,
from China and Japan and data from South Anerican,
Western and Eastern Europe and, of course, North
and South Anerican point to the fact that no matter

what criteria you want to use, it is an
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extraordinarily common di sease. You have to
renenber that at |east 50 percent--at |east 50
percent of the children of today are going to be
adul ts tonorrow and we now know that ADHD affects
at least 4 percent or 5 percent of adults in this
country, not only that it affects thembut it is
very norbid and dysfunctional

I would Iike to stress that the yardstick
of considering the severity of an illness just by
nortality may not be an adequate yardstick. Many
conditions are devastating to our patients, even
though they are not necessarily lethal in the
traditional sense, like nalignancies. This is a
condition that profoundly affects the |ives of
those affected and everybody around them

[Slide]

Many of the MRl studies that have been
conduct ed have been small and many of the children
participating in them have been nedi cated, creating
the suspicion that perhaps what we see in M
studies may reflect the toxic effects of

medi cations. Therefore, this study that | briefly
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want to review for you is extraordinarily
important. This study is large. It was published
in a very prestigious nedical journal, JAMA. It
was done by col |l eagues at the National Institute of
Mental Health. The lead author is Dr. Castell anos
And, 152 children and adol escents of both genders
and a simlar nunber of controls of both genders
were assessed longitudinally. The specific

obj ective of the study was to assess the issue of
medi cati on status, whether nedication is inportant
in brain abnormalities.

[ Slide]

What this study found is that the brain of
children and adol escents with ADHD was
significantly smaller, in the 3 percent range,

i ndependently of nedication status. These

vol unetric abnornalities were persistent over tine
so this is not a neurodegenerative disease. It is
early disease that persists into adult life. There
were no gender differences and there was sone

evi dence of an associ ati on between severity of ADHD

and brain findings.
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[ Slide]

The visual of this study shows the
brains--these are males up to the age of 20;
femal es out to age 15. You can see that both
genders have significantly smaller brains and the
lines are flat over tine.

[ Slide]

The concl usion of this study is that
either genetic or early environmental influences on
brain devel opment are operant in ADHD. These are
fixed, nonprogressive and unrelated to stimul ant
treat ment.

[ Slide]

If you |l ook at key regions of the brain
that are involved in attention and executive
function, anyone of us in this roomirrespective of
havi ng or not having ADHD, we have this area of the
brain--this is the cingulate gyrus; this is the
dorsal anterior cingulate associated with executive
control; dorsolateral prefrontal cortex associated
with selective attention; and the right fronta

| obe associated with alerting. These are
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i nterconnected areas, key regions for cognition and
attention. Their disruption will cause synptons of
ADHD.

[ Slide]

This is a recent study that we just
submitted for publication fromour programat the
Mass. General. This is a three-dinmensiona
reconstruction of the anterior cingulate. What you
see here is a study of adults with ADHD. The
anterior cingulate area is 13 percent smaller in
i ndi viduals with ADHD conpared with controls.

[ Slide]

Wth imagi ng studies you can do not only
vol unme, as | just showed you with the
t hree-di nensi onal reconstruction so you can neasure
volunme of this region--this is the cingulate gyrus
agai n--but you can al so neasure the thickness of
the cortex, how thick or thin is the cortex in
critical brain regions.

[Slide]

So, this is another study that we have

done in our programof cortical thickness. This
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has not yet been published but | prom se you it
wi Il be published. What you see, first of all, in
red here is a statistical conparison between the
brai ns of ADHD individuals conpared with controls.
What this depicts, in orange and yellow, is
significant differences in cortical thinness.
These areas are selectively thinner in these
regions. So, you don't see thinness across the
entire brain; you see thinness in critical cortica
regions involved with executive control and
attention. This is the dorsal anterior cingulate.
Thi s region hovers between the cognitive and
enotional division of the anterior cingul ate--very
i nportant issues for clinical understandi ng of the
symptons of this condition. This is, of course,
the dorsol ateral prefrontal cortex that is clearly

i nvolved in cognition and in the synptons that

subserve this illness.
[SIide]
W have al so done this analysis. It is

very exciting. This is diffusion tensor imaging

that neasures white tracts. Wat you see here is
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that we are docunenting disruptions in the
peri genual area of the anterior cingulate and
dorsal anterior cingulate selectively. So, this
area of the brain that is involved in cognition
executive functions and regulatory controls is
smaller in volume, is thinner in cortical thickness
and has other abnormalities as well. | am not
aware of nmany other psychiatric illnesses can claim
such conversion of information, focusing on the
same brain regions that could certainly account for
the clinical picture.

[ Slide]

If you look at functional MRl in the sane
region, if you | ook at the coronal view of the
brain, if you put people w thout ADHD on the
scanner you can very nicely activate anterior
cingulate doing a very mld cognitive task. |If you
put adults with ADHD, they fail to activate the
sanme region and, instead, they activate insular so
these adults can do the task but they are not using
the part of the brain that is specifically wired to

do the task at hand. W have very exciting new
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data that you can correct this malfunction with
medi cati ons.

[ Slide]

These findi ngs on neuroi magi ng are
extraordinarily congruent with conceptualization
from neuropsychol ogy. As you know, ADHD is
consi dered a neuropsychol ogi cal disease. Wat is
called directed attention, the circuit that allows
people to pay attention to things that they are not
interested inis disrupted. Inhibitory deficits,
the person fails to inhibit when destructions
occur; and executive dysfunction issues of planning
and organi zation, working nenory, etc., etc. are
di sturbed. These are the regions that are in this
part of the brain where we are docunenting
abnormalities.

Another circuit that is involved in ADHD
is called fascination reward circuit. People with
ADHD have difficulties with delayed gratification;
difficulties with regulating nood. This kind of
hot temper that characterizes people with ADHD and

sone of the road rages that |ead to accidents, and
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so on and so forth, may be accounted for by these
neur opsychol ogi cal deficits.

[ Slide]

Anot her key aspect to docunent that ADHD
i s a neurobiological disorder is genetic research
ADHD clearly runs in famlies. There is a 5-7-fold
increased risk of ADHD in first-degree rel atives of
children with ADHD. O course, that is not
evi dence for genetics so we need to have additiona
informati on to nake a genetic hypothesis or genetic
claim Twin studies are very inportant because
twins cone fromtwo varieties, nonozygotic and
di zygotic twins. For genetic illnesses, you expect
that nonozygotic twins will have a higher |evel of
concordance than dizygotic or fraternal tw ns.

Twi n studies are also very inportant
because they can allow us to conpute coefficients
of heritability that I will tell you about in a
nmonent. Adoption studies are inportant because
with genetic illness you expect to have a hi gher
rate of the disease in biological rather than

adopting relatives. Finally, nolecular genetic
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studies will look at specific genes that may be
associated with this condition.

[ Slide]

Coefficients of heritability are based on
twin studies. | would like to point out to you
that there are a lot of twin studies in ADHD.
Coefficients of heritability range from zero/ zero
percent of the variance accounted for by genes to
100/ 100 percent of the variance accounted for by
genes. The congruence of the genetic studies for
the coefficient of heritability in ADHD is
remar kabl e. Even though the studies use different
met hods, parent support, teacher support,
structured interviews questionnaires, |ook how
consistent this is. On average, coefficients of
heritability are close to 80 percent, in other
words, 80 percent of the variance of ADHD can be
accounted for by genes. For exanple, height, a
very genetic trait, is about 90 percent genetic;
schi zophreni a and bi polar illness, very genetic.
Recogni zed genetic illnesses are equally genetic as

ADHD, 80 percent. Panic disorder and mmj or
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depression are genetic as well, about 50 percent,
0.5 for coefficient of variability; other nedica
conditions |like asthma or breast cancer at 0.3, 0.4
coefficients of heritability. So, we are dealing
with a very genetic brain disorder here.

[ Slide]

Speci fic genes have been associated with
ADHD. The first genes that were | ooked at in ADHD
are genes that are associated with the dopam ne
system candi date genes because the drugs that we
usually use to treat this condition are
dopani nergi ¢ drugs. Mitation in a dopam ne
transporter gene, what is called DAT1 or DAT10;
mutation in the dopam ne receptor of D4 and D5
genes--these are cortically distributed receptors.
There is al so an associ ati on between a very rare
thyroid di sease on chronosone 3. People that have
this mutation al so have ADHD, but this probably
accounts for very little of ADHD out there.

[Slide]

So, the genes that have bee associ ated

with ADHD in a consistent fashion are the dopam ne
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transporter genes that bring back dopam ne to the
presynaptic neuron. This gene over-expresses the
dopani ne transporter, nake nore it active or nore
transported, too nmuch dopam ne to the presynaptic
neuron. Cortically distributed genes are the D4
and D5. There is also a gene, SNAP25, that is

involved in the presynaptic encapsul ati on of

dopani ne.

[Slide]

Well, | see this slide is totally
degenerated. | amvery sorry. But what | would

like to say is that Dr. Faraone published in

Bi ol ogi cal Psychiatry a review of a neta-anal ysis.
There are certain genes, about seven genes that
consi stently have been associated with ADHD,

several genes in the serotonergic system DBH
dopani ne transporter gene and al so doparmi ne
receptor DR D4 and DR D5. These genes have been
found in multiple studies in neta-anal yses of these
specific genes to be associated with ADHD. You
probably have these details in the handout, as well

as the reference for the paper that support these
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cl ai ms.

[Slide]

The treatnments that we have available are
clearly effective. This study was not done by
industry. It was funded by the NIMH on the
mul ti-nodal treatnent of ADHD. This study studied
close to 600 children 7-9 years of age in this
country, in 5 sites. This was a study in which
children were random zed to very aggressive
medi cati on nmanagenent, very aggressive,
conpr ehensi ve behavi oral treatnent, a behaviora
treatment that was so conprehensive that you coul d
not possibly inprove on it, and it is so expensive
that it is not doable. But that was the purpose of
the study. Children received both medication and
behavi oral managenent and conmunity- based
treat ment.

[Slide]

What this study found, and | would like to
point this out to you, is that these two arns, the
very aggressive nedication armand comnbination

treatnment were superior to just behaviora
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treatment and community based treatnent that
consisted largely of communication too. This
group, here, is a group that received the best
treatnent that we can offer, very aggressive
phar macot herapy and very aggressi ve behaviora
treatment. And, even using the best we can, the
response is 60 percent, |eaving 40 percent of our
patients inadequately treated with intol erable side
effects or with difficulty tolerating this
treat nent.

[Slide]

Stimulants are Schedule Il drugs. About
40 percent or perhaps nore do not tolerate or to
not respond to these treatnments. The side effect
profile of sleep, appetite, difficulties with nood
and anxi ety can seriously hinder our ability to
treat all the patients that otherw se could
benefit, and concerns about growth suppression and
tic devel opnent continue to plague stinulant
treatnent in ADHD, Although the data is generally
reassuring, people continue to be concerned about

t hese i ssues.
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[Slide]

ADHD not only affects school and schoo
performance, it is clearly a life disease. For
exanpl e, ADHD has been shown to be associated with
a significantly increased risk for autonobile
acci dents, and autonobil e accidents, as you know,
are the | eading cause of death in our young. So,
patients not only have poor grades in school or may
not reach college but may not reach adult life
al together or may kill sonmebody in the process of
driving and not paying attention to the road.

[Slide]

So, if you look at the norbidity of ADHD
as a serious--perhaps not a lethal illness but a
very devastating illness to the individual, the
famly and soci ety secondary to under-achi evenent,
under - enpl oyment, nmarital difficulties, drugs and
subst ance abuse, legal difficulties, or norbidity,
we are dealing with an extraordinarily norbid
di sease that can profoundly affect those afflicted
with this condition.

[Slide]
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So, in summary, ADHD is a neurobehaviora
di sorder with conplex etiology. It is a disorder
that affects the brain; has a strong genetic
conponent, as | alluded to; affects mllions of
peopl e worl dwi de, both sexes. It is highly
persistent in the majority of those affected. It
has a negative inpact on the Iife of the individua
af fected and everybody around. Although the
stimulants are clearly an effective treatnent for
ADHD, a sizeabl e nunber, in the order of magnitude
of 40 percent, are non-responsive or not tolerating
this treatment, calling for alternative treatnent
for this condition. Thank you very nmuch for your
attention.

[Slide]

The next presentation will be by Dr.
Lesl ey Russell who will be tal king about clinica
phar macol ogy and efficacy.

Clini cal Pharnmacol ogy

DR RUSSELL: Thank you, Dr. Biedernan.

Today | would like to briefly overview the

clinical pharmacokinetics of nmodafinil in children,
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and then summarize for you the efficacy findings of
our programin ADHD.

[Slide]

Just to begin with, here is an outline of
t he devel opnent programthat Cephal on undertook in
children and adol escents with ADHD. The three
Phase 3 studies, studies 309, 310 and 311, forned
the basis of the efficacy and safety that will be
di scussed today. |In addition, we had two
phar macoki neti ¢ studies, studies 113 and study 206,
that outline the pharnmacokinetic paraneters of
modafinil in children. |In addition, we conducted
two studies, 207 and 213, to help us define the
dose required for the Phase 3 studies. Al
patients in the Phase 3 studies and sone fromthe
Phase 2 studies were allowed to enroll into study
312 which is an ongoi ng open-1| abel extension
program Fol |l owi ng submi ssion of the sNDA, we
initiated a further study, study 3044, in which 303
patients were enrolled. This study is stil
ongoi ng.

[Slide]
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I would now like to briefly summari ze the
phar macoki neti cs of nodafinil in children

[Slide]

As shown on this slide, the
phar macoki neti cs and exposure are dose-proportiona
over the dose range studied. The absorption is
rapid, with a maxi mum concentration observed 2-3
hours after adninistration. Wen admnistered with
food, there is an approximate 1 hour delay in the
time to Crax al though the overall absorption is not
af fected. The volume of distribution increases in
children linearly with their weight. The
met abol i smof nmodafinil is primarily hepatic, with
| ess than 10 percent excreted unchanged in the
urine. There are 2 primary netabolites, nodafini
acid and nodafinil sulfone. As you heard earlier,
we di d observe higher levels of nodafinil sulfone
in the younger children. The elimnation of
nodafinil is tine- and age-dependent. W observe a
decrease in clearance over tine with steady state
bei ng reached by about week 6 of treatnent. There

is a gradual decrease in clearance with age, with a
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pronounced shift between 9-11 years of age. So, we
see that there is a half-life in the younger
children of approximately 7 hours which is conpared
to a half-life of 15 hours in the adults.

[Slide]

I would now like to outline for you the
basis of the dose selection that we used in the
Phase 3 studies. Study 207 was a relatively small,
doubl e-bl i nd, random zed, 4-period crossover study,
and this was the first program undertaken to assess
the efficacy of nodafinil in the treatnment of ADHD.

The results shown for you are the tota
scores on the ADHD rating scale as assessed by the
parent. Wth the caveats of this being a small
study, you can see that those patients who received
100 ng barely discrimnated fromplacebo. A
slightly larger treatnment effect was seen with the
200 ng dose group and a larger treatnment effect was
seen with the 300 ng or 400 ng dose group. And, |
should reiterate here that the 300/400 ng doses
wer e admi ni stered based on weight, with the 300

given to children less than 30 kg and the 400 to
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those children weighing at |east 30 kg or nore.

[Slide]

The next study we undertook was study 213,

and this was designed to see the best way of

admi nistering a single dose of 300 ng either as a
singl e dose adm nistered first thing in the
nmorning, which is depicted in blue, or as a split
dose of 200 ng in the norning and 100 ng at |unch,
depicted in orange, 100 ng in the nmorning and 200
mg at lunch tinme, depicted in pink and conpared to
pl acebo.

As you can see fromthe slide, there
appeared to be little benefit to splitting the dose
and the | argest response we saw was in the 300 ng
dose group administered as a single dose. As you
can see on the right-hand side of the slide, this
is for all patients, but when we | ooked at it
stratified by weight you can see that it is clearly
the younger and lighter children that had the
| arger response. So, fromthis study we concl uded
that ol der and heavier children nmay require a

hi gher dose
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[Slide]

This slide identifies the systenic
exposure that we saw foll ow ng these dosing
reginens. |In the mddle, here, are those children
wei ghing less than 30 kg who received 300 ng. Here
are those children weighing nore than 30 kg who
received. You can see that the system c exposure
associated with the lighter children is clearly
hi gher than the systenic exposure with the heavier
children.

[Slide]

Using these data and the clinical efficacy
results fromthe Phase 2 studies, we devel oped a
phar macoki neti ¢/ pharmacodynani ¢ nodel and
estimated that the system c exposure which would be
associated with a consi stent pharnmacodynam c effect
woul d be in the order of 150 ntg/hour/m, and that
the doses that would be required to achieve this
exposure at steady state would be 340 ng for those
children weighing less than 30 kg and 425 ng for
those chil dren wei ghing 30 kg or nore.

[Slide]
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Fol | owi ng the Phase 3 program whi ch
i ncl uded sanpling from popul ati on pharnmacoki neti cs,
we went back to test this hypothesis. As you can
see fromthis slide, we pretty nuch got it right in
that here are the children weighing | ess than 30 kg
who received 340 nmg and here are those heavi er
children who received 425 ng, and the systenmc
exposure in those groups is pretty simlar, around
150 ncg/ hour/m . As you will see fromthe next
slides, these doses were associated with
substantial efficacy.

[Slide]

Here are the designs of the 3 pivotal
studi es that were undertaken. Al studies were
doubl e-bl i nd, random zed, pl acebo-controlled and
had a 2:1 random zation. Study 309 and 311 were
identical in design. Both were 9 weeks in duration
and enpl oyed a flexible dose titration regi nen
whereby children could be titrated froma m ni mum
dose of 170 ng to a maxi num dose of 425 ng based on
perceived efficacy and their tolerability to

treatnment. The dosing increments occurred on a
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weekly basis at 85 ng.

Study 310 was slightly different. This
study had a 7-week efficacy period and a 2-week
period that assessed abrupt discontinuation of the
drug, the results of which I will not show you
today. This study was also a fixed dose study and
patients were titrated at 85 ng increnents every 2
days to their target dose based on weight, so 340
mg for the children weighing |less than 30 kg and
425 ng for those children weighing 30 kg or nore.

[Slide]

The patients enrolled in the study were
very simlar. Al patients were 6-17 years of age
with a diagnosis or ADHD according to the
D agnostic and Statistical Manual of Mental
Di sorders. The children were required to be at
| east noderately ill on the Cdinical doba
I mpressi on of severity and have an ADHD rating
scal e which was at |east 1.5 standard devi ati ons
above the normfor age and gender. Patients were
required to be of normal intelligence with no

| earning disability and attend school full tine.
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Patients were excluded fromstudy if they
failed to respond to 2 or nore adequate courses of
stimulant therapy, although it should be noted that
patients who had failed one stinulant therapy were
allowed to be enrolled. Patients were al so
excluded if they had psychiatric conorbidities
requiring current pharnmacotherapy and were wel |
controlled with their current ADHD t herapy and had
no good reason to change treatnents

[Slide]

The efficacy assessnents were identica
for each of the 3 studies. The primary outcone
measure was the change from baseline in the Tota
Score ADHD Rating Scal e as assessed by the teacher.

Secondary outcone measures included a
change from baseline in the Hone ADHD Rating Scal e
as assessed by the parents in the evening between
6: 00 and 8:00 at night; the Cdinical d oba
| npressi on of change as assessed by the treating
physi ci an; the Conners' Parent Rating Scal e as
assessed by the parent; the test of Variabl es of

Attention, which is a continuous perfornmance test;
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112
the Social Skill Rating Scale and the Child Health
Questionnaire.

[Slide]

As you can see, the average age of
patients entering into the programwas around 10,
with the majority of patients being |less than 12
years of age. The nmjority were boys and white,
and about two-thirds of the patients actually
wei ghed 30 kg or nore.

[Slide]

As per inclusion criteria, patients were
required to be at | east noderately ill on the
Clinical dobal Inpression of severity and, as you
can see fromthe slide, about 50 percent of the
patients were considered to be noderately ill and
the other 50 percent were considered to be markedly
or severely ill. Around two-thirds of the patients
had the conbined inattentive and hyperactive
subtype of ADHD. About a third were predom nantly
inattentive and very few were purely hyperactive
The baseline ADHD rating scale at entry was on

average 37, which is well above the normfor a
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10-year boy which is roughly 18.

[Slide]

A total of 638 patients were random zed
into the study and 630 received treatnent, 420 in
the nodafinil treatnment group and 213 in the
pl acebo treatment group. Around two-thirds of the
patients conpl eted the doubl e-blind treatnent
period, with the reasons for discontinuation
outlined here. As you can see, sonme of the main
reasons for discontinuation were |ack of efficacy
with a rmuch higher proportion in the placebo
treatnment group, and adverse events with the higher
proportion in the nodafinil treatnent group. The
ot her reasons are listed for you here.

[Slide]

The following three slides will show the
outcones of the primary efficacy variables for each
i ndi vidual study. Here are the results for study
309, the first of the flexible dose studies. Just
to orient you, on the Y axis is the Total ADHD
Rating Scale with the | owest score show ng benefit,

and across the X axis is the duration of the
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treatnment period in weeks

Just as a reninder, the primary outcone
vari abl e was the change from baseline to endpoint
using the | ast observation carried forward
analysis. As you can see fromthis slide, there
was a statistically significant difference in favor
of those patients being treated with nodafinil.
More specifically, the treatnent effect on the
modafinil treatnent group was 17.5 points with the
treatnment effect on the placebo group of 9.7 points
for an effect estimate, which is the difference
between the 2 treatnment groups using the Lee
squared nmeans of 7.4. In addition, statistically
significant results were seen using the observed
cases anal ysi s.

[ Slide]

A simlar result was seen in study 311
which is the second flexible dose study. At
endpoint the treatnent effect on the nodafini
treatment group was 15 points and a treat nent
effect on the placebo group was 7.3 points for an

effect estimate of 8. Again, this is statistically
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significant both at endpoint and using the observed
case anal ysi s.

[Slide]

The last study is study 310 and, again, a
very consistent treatnent effect was seen in this
study, with a treatnent effect of minus 17.2 points
on the nodafinil group versus 8.2 points on the
pl acebo treatnment group for an effect estinmate of
9

[Slide]

Qutlined for you on this slide is just
anot her way of viewing the data. On the left-hand
side of the screen is the nodafinil treatment group
at baseline and at endpoint. On the right-hand
screen is the placebo group at baseline and at
endpoint. This slide illustrates the renmarkably
consistent effect seen not only in the nodafini
treatment group but in the placebo treatnent group.
The red line depicts what woul d be considered to be
a normative value on the ADHD rating scale for a 10
year-old boy. As you can see, those patients

treated with nodafinil are begi nning to approach
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this normative val ue.

[Slide]

We al so assessed the effect of treatnent
usi ng a responder analysis on the School ADHD
Rating Scale with those patients who had at |east a
30 percent reduction in their scores from baseline
to endpoint or a 50 percent reduction from baseline
to endpoint. As you can see, in all 3 studies a
significantly higher proportion of patients treated
with nodafinil had either a 30 percent or a 50
percent reduction in their ADHD synptons.

[Slide]

This slide shows for you in all 3 studies
the hone version of the ADHD Rating Scale. As a
rem nder, this was assessed by the parents in the
early evening. The results seen here very nuch
mrror the results we saw using the school version
of the ADHD Rating Scale, wth significant
di fferences seen both at endpoint and in the
observed case analyses in all 3 studies in favor of
the modafinil treatnent group

[Slide]
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Depi cted here is the responder anal ysis on
the Cdinical dobal |npression of inprovenent.
Qutlined for you are those patients who were either
considered to be nuch or very nuch inproved by the
treating physician. Again, in all 3 studies we see
a very consistent treatment effect, with a
significantly higher proportion of patients
considered to be much or very nuch inproved on this
scal e by the treating physician.

[ Slide]

Anot her commonly used scal e for assessing
ADHD and their response to medication is the
Conners' Parent Rating Scale. Again, you can see
in each of the 3 studies, using this scale, a very
simlar effect to the observation seen using the
ADHD rating scale, with inprovenents on the
nmodafinil treatnent group in cognitive problens and
in attention, hyperactivity and their total ADHD
i ndex.

This scale also allows the assessnent of
treatment on the oppositional behavior. As you can

see, in all 3 studies there appears to be a
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treatment effect in favor of nodafinil, although
this is only statistically significant in study
311.

[Slide]

The one inconsistent effect that we saw
was using the Test of Variable Attention. Qutlined
for you in this study is the pool ed anal ysis using
data fromall 3 studies. Although you can see that
those patients treated with nodafinil tend to do
better than those patients treated with placebo, it
shoul d be noted that this is actually a decline in
performance rather than an inprovement in
performance over tine.

[Slide]

Children with ADHD often have poor peer to
peer relationships and difficulties with
soci alization. W wanted to assess the effects of
treatment on these paranmeters and we used the
Social Skills Rating Scale. Again, this is the
data fromall 3 studies pooled. The individua
studi es did show a consistent treatment effect. As

you can see, there appears to be an inprovenent in
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many of these parameters when treated with
nmodafinil, including the Social Skills Total Scale.

[Slide]

A simlar inprovenent was seen in other
probl em behavi ors as neasured by this scale. It
shoul d be noted that these results were only seen
in the children in grades kindergarten to 6th grade
and we observed no nmjor differences between
treatment groups in the ol der age groups.

[Slide]

Lastly, here are the results of the Child
Heal th Questionnaire, a global sort of quality of
life instrunent that assesses many behaviors that
can be inpaired with ADHD. Again, this is the
pool ed analysis of all 3 studies. As you can see
fromthis slide, there appears to be an i nprovenent
in many of the behavioral aspects seen for those
patients treated with nodafinil--

[Slide]

--including an inprovenent in the total
psychosoci al sunmary. W did not see significant

i nprovenents in the physical functioning domain,
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al though it should be noted that these val ues were
normal at baseli ne.

[ Slide]

We have undertaken nany subgroup anal yses,
many of which are outlined in your briefing
docunent. Here | just want to show for you the
subgroup analysis for those patients who were
either stimulant naive at study entry, and that was
for about 50 percent of the patients, and those
patients who had received a prior stinulant before
enrolling into the study, which was agai n about 50
percent of the patients.

Here you can see that treatnment with
nmodafinil was effective even in those patients who
had had prior stimulant therapy, although it should
be noted that the treatnment effect appears to be
| arger in those who were stinulant naive

[ Slide]

In concl usion, we saw consi stent efficacy
results across 3 pivotal studies. The inprovenent
in ADHD synptonms was seen by the teachers, the

parents and the treating physicians. |nprovenents
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were seen at school, at hone and across the day.
As well as inprovenment in the core ADHD synptons,
we di d observe inprovement in other psychosoci al
domamins. Finally, we saw efficacy in stinulant
nai ve patients and in patients who had had prior
stimul ant experi ence.

[ Slide]

I would now |i ke to hand over to Dr.

Srdj an Stankovic who will outline safety for you.
General Safety

DR. STANKOVI C. Thank you. M nane is
Serge Stankovic and | amwi th the Cephal on clinical
research group.

[ Slide]

My presentation this norning on nodafi nil
safety is organized as follows: | will review
overal|l nodafinil exposure in clinical trials.
Following that, I will review the safety data for
the nodafinil ADHD programin children and
adol escents, and this will include review of
general safety and events of special interest such

as skin reactions and psychiatric events. 1In the
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bal ance of ny presentation | will briefly sunmarize
hi gh | evel safety information from our devel opnent
programin excessive sleepiness in pediatric
patients. Finally, I will review nodafi ni
i nformati on com ng from our postmarketing safety
surveil |l ance.

[Slide]

Overall, safety data for 933 patients with
ADHD were included in the suppl enmental NDA,
submitted in Decenber of 2004. O these, in the 3
Phase 3 pl acebo-controlled trials, 420 patients
were treated with nmodafinil and 213 patients were
treated with placebo. Please note these nunbers as
I will often refer back to themwhen | am
presenting data fromour controlled trials.

Fol | owi ng the sNDA subnmi ssion, one
addi ti onal open-label study in children with ADHD
was initiated. Wth that, as of February, 2006, a
total nunber of pediatric ADHD patients exposed to
nmodafinil was 1236. Additional pediatric exposure
comes from our devel opnent programin excessive

sl eepi ness, 270 pediatric patients, and from
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pedi atric patients exposed to a variety of foreign
studies for various indications, 116 patients.

Finally, just a rem nder that 4000 adult
patients were exposed to nodafinil in the
devel opnment program for excessive sl eepiness and in
other clinical trials.

[Slide]

Looki ng at patient exposure in the
pedi atric ADHD program this slide presents
exposure by nodal dose and duration for 933
patients as of February 1, 2006. A total of 246
patients were treated with nodafinil for a mninmum
of 12 nonths, and as many as 164 were on drug for
18 months or longer. About half of the patients
recei ved nodafinil at the nodal dose of 425 ngy a
day, while about one-third at the nodal dose of 340
nmg a day. The total exposure to nodafinil in the
pedi atric ADHD programis 575 patient-years.

[Slide]

Next | will discuss adverse events
observed in ADHD studies of children and

adol escent s.
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[ Slide]

A general overview of adverse events
reported in 3 Phase 3 placebo-controlled studies is
presented on this table. Wile the magjority of
patients in both groups experienced at | east one
adverse event, a higher incidence was observed in
the nodafinil treatnment group. Relatively few of
these events were reported to be severe, were
reported to be a reason for study di scontinuation
or were reported to be a serious regulatory
definition of that word

[ Slide]

The nost commonly observed adverse events
in the Phase 3 placebo-controlled studies were
i nsomi a, headache and anorexia. The COSTART term
of anorexia used here includes both | oss of
appetite and decreased appetite. |In fact, about 70
percent of patients reporting anorexia experienced
decreased appetite. |Insommia and anorexia were
reported at a substantively higher rate in the
modafinil group conmpared to placebo. Review of

these two events indicated that very few were
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reported as severe, specifically 9 out of 115
events for insomia and 1 event for anorexi a.
Li kewi se, only 5 events in insomia led to
di scontinuation, while 2 patients reporting
anorexi a di sconti nued study due to that adverse
event. In nost instances, these 2 events first
occurred in the initial 2 weeks of treatnment and
the nmedi an duration reported was about 2 weeks.

[ Slide]

Qut of 933 patients included in the sNDA
18 patients experienced at |east one serious
adverse event by the time of the 10-nmonth safety
update submtted in Novenber of 2005. Four of
these patients were enrolled in the 3
pl acebo-control | ed Phase 3 studies and all of them
were in the nodafinil treatnment group. Fromthe 2
ongoi ng pediatric studies in ADHD, 3 patients
experienced a serious adverse event during the
period up to February, 2006. Discussion of serious
skin adverse events as well as psychiatric events
in nore detail with be part of the discussion of

speci al safety.
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[ Slide]

In the next four slides | will review
rel evant information related to | aboratory
eval uations fromthe pediatric ADHD studies. Data
for selective hematol ogy and bl ood chenmnistry
paraneters will be reviewed in nore detail.
Al t hough included in your background package, data
for other laboratory paraneters did not raise
questions or concerns and, therefore, will not be
presented here today.

[Slide]

Based on some early observations fromthe
Phase 2 studies, concern was raised regarding
nmodafinil treatnent effects on absol ute neutrophi
count and white blood cell count in children. CQur
Phase 3 controlled data did not show a neani ngf ul
difference in nean change from baseline or
incidence in clinically significant val ues between
nodafinil and placebo. Furthernore, as presented
on this slide, when the | owest on treatnent val ues
are grouped by range there was no meani ngfu

di fference between nodafinil and placebo treat nent
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groups.

[ Slide]

Wth respect to serumchemistry, as in
adults, we did observe a difference in nmean change
from basel i ne between nodafinil and placebo for
al kal i ne phosphatase and GGI. |In the Phase 3
pl acebo-control | ed studies there were few patients
experiencing a clinically significant change on any
of the paraneters, with no apparent inbal ance
bet ween treatnment groups. On the next slide we
wi Il discuss LFT elevations highlighted in the
background docunent as cases of possible concern
These cases are included in this table in the
colum for all nodafinil studies.

[ Slide]

In the FDA approvable letter it was stated
that although controlled trials data did not revea
a signal for drug-related mean increase in
transani nase values or in drug-related outliers,
there were 3 nodafinil-treated patients who had
transani nase i ncreases of concern, but insufficient

other information to further assess the
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significance of these changes. Details related to
these 3 patients are presented on the slide.

In all 3 cases, total bilirubin val ues
both at the tinme of observation of abnormal LFT
val ues and throughout the study were nornal. In
one case | aboratory abnormalities returned to
nornmal while patients continued treatnment with
modafinil. In the second case treatnment was
continued for an additional 6 nonths prior to study
di scontinuation. At that tinme, all abnormal LFT
val ues returned to normal except for a mld
elevation in ALT. In the third patient abnorma
val ues returned to normal after wthdrawal of
nmodafinil. This case will be discussed later in
relation to possible hypersensitivity reactions.

[ Slide]

The next segnent of the safety
presentation is focused on cardiovascul ar safety.

I will review blood pressure and pul se data, ECG
i nformati on including QTc interval and
cardi ovascul ar adverse events fromthe Phase 3

pl acebo-controlled trials. It should be noted that
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the vital signs neasurenents in ECGs were recorded
in these studies at variable tinme points during the
day and in relation to the intake of study
medi cat i on.

[Slide]

Wth respect to bl ood pressure, no notable
effects in sitting bl ood pressure were observed in
the Phase 3 controlled studies. Presented on this
slide are box plots for systolic blood pressure on
the left side of the screen and diastolic blood
pressure on the right side of the screen in
nmodafinil and placebo treatment arms respectively.

Changes from baseline for both systolic
and diastolic bl ood pressure were similar in the 2
treatment groups with respect to both nmean val ues,
overal|l distribution and extrene outliers.

[Slide]

Thi s graph presents the distribution of
observed change frombaseline in sitting pulse for
the 2 treatnent groups. As presented, we observed
simlar distribution between the 2 treatnent arns

and the occurrence of outliers.

file:///C)/dummy/0323PSYC.TXT (129 of 348) [4/4/2006 10:03:11 AM]



file://IC)/dummy/0323PSY C.TXT

[ Slide]

Revi ew of the ECG tracings fromthe ADHD
pediatric studies did not reveal specific concerns
both with respect to norphology or interva
measures. This slide presents an overview of QTc
interval data fromthe 3 placebo-controlled trials
expressed as maxi num change from baseline or as
maxi mum dur ati on observed. The slide presents data
for QIc using the Fridericia correction, but the
findings are simlar when other corrections are
used. Either way, there is no apparent effect on
Qlc interval or inbal ance between treatnment arns.

[ Slide]

Finally, when reported adverse events are
revi ewed, we observe relatively few cardi ovascul ar
events. Only a snall fraction of these, 2 patients
on modafinil and 1 on placebo, reported events
|l eading to treatnment discontinuation. 1In all 3
cases the stated reason for discontinuation was
tachycardia. None of the reported cardi ovascul ar
events were reported to be serious.

[Slide]
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I nportant consideration in the safety
eval uati on of any ADHD conpound is assessnent of
its effects on grow h. [Slide]

In the placebo-controll ed Phase 3 studies
modafinil treatnent of up to 9 weeks duration | ed
to relative weight |oss conpared to wei ght gain
observed in the placebo group. Simlarly, a
significantly higher proportion of
modafinil-treated patients experienced clinically
significant weight |oss, defined as at least 7
percent in weight reduction. To be precise, 9
percent of nodafinil-treated patients versus 1
percent of placebo-treated patients experienced
significant weight |oss during the study.

[Slide]

Naturally, we did | ook at the |longer term

treatnent data related to weight and growth in

general . As you know, for accurate evaluation of

growth effect in children, we need to evaluate them

relative to norns. To achieve this, we expressed
changes in weight and hei ght using Z-scores. Just

a quick rem nder, Z-score is a statistical neasure
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that quantifies the distance neasured in standard
devi ations of a patient data point, in this case

i ndi vi dual wei ght or height, fromthe popul ation

mean, in this case CDC growh norm for

correspondi ng age and gender.

Thi s graph presents mean wei ght and hei ght

Z-scores over 12 nmonths of treatment with
nmodafinil. A decline in Z-score is observed
initially in the first 3 nonths of treatnent
consistent with the reported weight |oss in our

short-termtrials. |In the follow ng nonths the

line remains horizontal, neaning that the normative

pattern of growth is regained. Using the sane

presentation, it is apparent that there was no

i ndi cation of adverse effects on height over the 12

nmont hs of treatnent w th nodafinil

[Slide]

In the course of the nodafinil ADHD
pedi atric devel opnent cases of serious skin
reacti ons were reported. Sone of these were
i ndi cative of a possible Stevens-Johnson syndrome

or hypersensitivity reaction, generally a rare but
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very serious conplication of treatnent. Cephal on
shares the inportant concerns raised by our

coll eagues at FDA in regard to these events.
Therefore, | will review skin events in greater
detail .

[ Slide]

To bring everybody on the same page with
respect to cases of interest, | will start with the
list of events, included in the FDA briefing
docunent, in the second dermatol ogy consult report
dated February 27, 2006. In this report the events
were grouped in 3 categories based on the |evel of
di agnostic confidence. The 3 groups are events
representing EM SJS or TEN;, events sonewhat
suggestive but |acking confirmation; and events
resenbling prodromal presentation but without
sufficient information for diagnosis. Cephal on has
performed a simlar review and in the next two
slides | will review cases fromthe first two
groups. Wth respect to the third group, our
review di d not support the conclusion that any of

t hese cases should be classified as SJS or
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prodrome. W based this on the |ow specificity and
| ow predictive value of reported synptons.

Addi tionally, many of the synptons are quite conmon
and many were not reported concomtantly or
concurrently.

[ Slide]

First, we will reviewthe clinical trial
cases. Patient nunber 1 is a 7 year-old boy who,
on day 16 of treatnment with a 340 ng dose,
presented with synptons described by the
i nvestigator as erythema nultiforne,

St evens-Johnson syndrome and both FDA and Cephal on

reviewers agreed that the diagnosis of

St evens-Johnson syndrone is likely accurate, with

| ess consensus on the possible etiology. | amsure
that this case will be discussed in nore details

| ater and, as Dr. Raczkowski said, we have the

i nvestigator here who was treating the patient, as

wel | as nenbers of our panel of dernmatol ogists who
can tal k nore about the case.

Patient nunber 2 is an 11 year-old girl

reported with norbilliformrash on day 15 with
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treatment of a 200 ng dose of nodafinil. This
patient was hospitalized and the SJS di aghosi s was
excluded. FDA review indicated that this was a
case representative of EM SJS. Cephal on's panel of
i ndependent reviewers, on the other hand, was

unani mous that the reported di agnosis of
nmorbilliformrash is probably correct and the event
did not represent Stevens-Johnson syndrone.

Patient nunber 3 is a 6 year-old boy who
reported rash, fever and vomting 2 weeks after
initiation of treatnent. Review of the source
docunent ati on received fromthe investigator
indicated that this event was diagnosed as fifth
di sease

Patient nunber 4 is an event in an 8
year-ol d boy described as rash on the cheeks and
blisters on the lips, and was reported as erythena
multiforme. The event occurred on day 23 of
treatment with a 300 ng dose of nodafinil. This
case is considered by the FDA revi ewer as sonmewhat
suggestive but not representative of EM SJS or TEN

Cephal on's reviewers, on the other hand, agreed
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that this is unlikely erythema nultiforne, but did
not agree on the alternative diagnhosis. One
considers this event to be possible SJS. A second
reviewer considered it to be probable herpetic
gi ngi vostomatis and a third i ndependent reviewer
attributed to the event as either viral etiology or
SJS.

Patient nunber 5 is a 9 year-old boy with
reported synptons of urticaria, fever and facial
edema. This patient also had el evated
transani nases. Cephalon's review indicates that
this is a possible case of hypersensitivity
reaction and it is not consistent with SJS.

[Slide]

In the review of postmarketing reports
bot h FDA and Cephal on concl uded that there were 4
reports of serious skin reactions, 1 SJIS/EM and 3
SJS reports. O the 12 suggestive but not
confirnmed cases on the FDA |ist, Cephal on has
identified 8 reports considered suggestive of
possi bl e hypersensitivity but not indicative of EM

SJS or TEN spectrum The other 4 cases were al so
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not consi dered suggestive of SJS.

[Slide]

In the Phase 3 placebo-controlled trials
the incidence of rashes coded by the COSTART coding
systemwas 4 percent in the nodafinil treatnent
group and 2 percent in placebo. As we all know,
the preferred term"rash" in the COSTART codi ng
system does not include many ternms that could be
consi dered non-urticarial rash. Therefore,
Cephal on undertook an additional analysis to
ascertain the incidence of non-urticarial rash. In
col l aboration with 2 external dermatol ogy experts,
we defined a category of non-urticarial rash which
i ncluded all adverse events indicative of rash,
excluding urticaria and rel ated reactions.

Using this definition, cases of
non-urticarial rash in the pediatric ADHD studies,
as well as in the pediatric studies for excessive
sl eepiness and in all adult studies wth nodafi ni
were identified and frequency tables were
constructed. Additionally, all reported adverse

events of urticaria, hypersensitivity reactions and

file:///C)/dummy/0323PSYC.TXT (137 of 348) [4/4/2006 10:03:11 AM]

137



file://IC)/dummy/0323PSY C.TXT

138
all allergic reasons in the pediatric ADHD studies
were reviewed for possible underlying causality and
prior medi cal history.

[ Slide]

Based on the described nethodol ogy, we
cal cul ated the incidence of non-urticarial rash
across treatnment groups in controlled pediatric
ADHD trials and in all pediatric patients. This
table presents the incidence in the
pl acebo-controlled trials. W also present the
i nci dence of those described as severe and those
leading to treatnment withdrawal. The overal
i nci dence of rash was higher in the nodafi ni
treatment groups, with few being described as
severe or leading to treatnment discontinuation

[ Slide]

In the ongoi ng open-1|abel study in ADHD
initiated after the suppl enmental NDA subm ssion a
total of 303 additional newly exposed patients
entered the study, with 188 receiving nodafinil for
at least 4 weeks. Presented on this slide is the

observed incidence of non-urticarial rash in that
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study. As in the previous slide, we also present
the incidence of events described as severe or
those |l eading to discontinuation

As seen on this slide, the reported
i nci dence is sonewhat | ower conpared to the
nmodafinil group in the controlled studies. One
patient reported a severe rash on day 10 and
di sconti nued the study on day 13 due to this rash
whi ch was described by the investigator as rash.

[ Slide]

The overall incidence of non-urticaria
rash reported in the controlled pediatric studies

for excessive sl eepiness was simlar between

nmodafinil treatnent groups and placebo. These are

much small er studies Additionally, the observed

i nci dence was | ower conpared to ADHD pediatric

studies. Only one event was reported as severe for

events described by the investigator as fifth

di sease. No events |ed to discontinuation or were

serious by regulatory definition.
[Slide]

The observed i nbal ance in incidence of
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non-urticarial rash in the controlled ADHD

pedi atric studies pronpted further evaluation for
possi bl e association with treatnent. W approached
this in 3 ways. W evaluated the relationship

bet ween rash and dose; rel ationship between rash
and nodafinil plasma exposure; and, finally, we
eval uated the rel ationshi p between rash and
nmodafinil sul fone exposure, one of the netabolites
known to be present in higher concentrations in
children. Wth respect to relationship of
non-urticarial rash and dose, we conducted a
case-control analysis where patients with rash were
mat ched with controls based on the study protocol
time in the study to event and wei ght. Based on
this analysis, we did not find statistical evidence
for association between rash and nodafinil dose.

[Slide]

A second anal ysis | ooked at the nodafi ni
pl asma exposure by conparing area under the curve
bet ween patients reporting non-urticarial rash, in
the far left box on the slide, controls, in the

m ddl e box, and overall patient population in Phase

file:///C)/dummy/0323PSYC.TXT (140 of 348) [4/4/2006 10:03:11 AM]

140



file://IC)/dummy/0323PSY C.TXT

3 studies, in the far right box. Areas under the
curve were cal cul ated based on sparse sanpling data
fromthe Phase 3 trials and PK nodeling. As
presented on this slide, no difference was apparent
bet ween the 3 groups.

[ Slide]

An assessnent of the relationship between
non-urticarial rash and exposure to nodafi ni
sul fone was al so conducted. Here we graphically
depict the distribution of nodafinil sulfone
concentrations in patients devel opi ng rash--snall
red boxes at the bottom and in patients not
devel opi ng rash--blue boxes. On the Y axis the
nunber of patients is depicted and different
nmodafi nil sul fone concentration ranges are depicted
on the X axis.

W observed that the distribution of
sul fone concentrations in patients with rash
appears to closely mmc the distribution of
sul fone concentrations in the full popul ation of
treated patients in placebo-controlled studies. W

concl ude, therefore, that there appears to be no
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correl ation between non-urticarial rashes and
systemi c exposure to nodafinil sulfone. One

addi tional piece of information is that 2 cases in
question had nodafinil sul fone concentration of

I ess than 6 ncg/nl.

[ Slide]

W have al so exanmined the adverse events
dat abase fromthe controll ed ADHD pedi atric studies
for COSTART preferred terns indicative of
urticaria, hypersensitivity reactions or allergies.
This slide presents a tabular summary of the
reviewed preferred ternms and associ ated nmedi ca
history reported prior to treatnent initiation
One can easily see fromthe table that the vast
majority of these events was reported in patients
with prior history of seasonal allergies or asthma.

[Slide]

Psychi atric adverse events related to ADHD

treatnment have enjoyed special interest in the
recent nonths, culminating in some inportant
di scussions as recently as yesterday. |n response

to the request fromthe Division issued to all ADHD
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drug manuf acturers, Cephal on has perforned a ful
anal ysis of psychiatric events fromall pediatric
studi es and from our pharnmacovigil ance dat abase as
per prespecified nethodol ogy.

In addition, we have reviewed serious
adverse events occurring after the | ast safety
update cutoff in COctober, 2005, covering the period
through February 1, 2006. The results will be
presented in the next several slides.

DR. GOCDVAN: Excuse ne just a nonent, |
want to ask a question of clarification on the
previous netabolite | evels that you showed. What
was the rel ationship between the timng of
obtai ning the sul fone netabolite | evel and the
dosing? (bviously, there can be a | ot of noise
contributed by relationship between time of assay
and dose.

DR STANKOVIC. We obtained the values for
concentrations of nodafinil sulfone closest to the
event for those patients that reported a rash

DR. GOCDMAN:  But it night not have been

the sane relationship to the tinme the dose was

file:///C)/dummy/0323PSYC.TXT (143 of 348) [4/4/2006 10:03:11 AM]



file://IC)/dummy/0323PSY C.TXT

actually taken. Right?

DR. STANKOVIC. That is right, yes. That
is correct.

[ Slide]

A brief introduction on nethodol ogy of the
psychiatric evaluation, all adverse events reported
in the ADHD and excessive sl eepiness pediatric
progranms were subject to a review by a string
search for COSTART preferred terns of investigator
verbatimterns indicative of psychiatric events.
Once identified, all events are classified in the
foll owi ng groups, psychotic events including mania,
sui cidal ideation and behavior, aggressive and
vi ol ent behavi or and m scel | aneous psychiatric
events that were serious by regulatory definition
A simlar string search approach was enployed in
the review of our psychovigilance reports. Event
terns and narratives fromthe ongoing pediatric
studi es for serious adverse events were reviewed in
order to identify psychiatric events as well.

[ Slide]

We present here psychiatric adverse events
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fromthe ADHD pediatric program Just a quick
note, this table includes both events that occurred
during treatnment as well as those that occurred 48
hours follow ng | ast dose of nodafinil. As | will
be di scussing these cases, we put themtogether
This is somewhat different than the methodol ogy
applied in the tabul ati ons presented yesterday.

In the controlled studies all psychotic
events, as well as all events of suicidal ideation
or behavior were reported in nodafinil treatnent
groups. Reports of aggression or violent behavior
were relatively bal anced between treatnment groups,
with a slight higher proportion of these events
occurring in placebo. Additionally, no serious
m scel | aneous events were reported in either group
When the smaller pediatric programin excessive
sl eepi ness was exani ned, no psychotic or suicida
events were found. Obviously, even few events or a
psychotic or suicidal nature are a great concern so
we will reviewthemin nore detail.

[ Slide]

A total of 5 patients reported psychotic
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synptons while on nodafinil treatnment, all within
48 hours post |ast dose. Three of these events
were relatively short in duration and why patients
continued nodafinil in one case or follow ng
wi thdrawal of the drug in two cases. One
addi ti onal case, described as psychotic disorder
aggravated, was also relatively short in duration
but did require hospitalization and led to
wi thdrawal from study. This case, also in the
narrative, we |learned reported as suicida
verbalization but it is included in this table in
the psychotic disorders. The fifth case was an
interesting case of reported ideas of reference
that apparently did not require any specific
treatment--yes, sir?

DR GOCDVAN:  We have a question

DR PINE: | want to understand both of
these cases because the last two cases don't really
make sense to nme and | amwondering if you could go
into themin alittle detail, really the |ast case
more than the second to the last one. Wen it says

psychotic di sorder aggravated, that inplies to ne
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that there was either a preexisting psychotic
di sorder or sone other factor that was contributing
and it sounds concerning that the child was
hospitalized. So, that is one question

The second question is that this is a case
of ideas of referential control which, again,
sounds sonewhat concerning and the event | asted ten
mont hs, which is al so somewhat concerning if those
are really ideas of referential control, but the
action taken was to continue with nodafinil. So,
that doesn't nake any sense to ne. | wondered if
you coul d explain those situations.

DR STANKOVIC. Yes, | can talk a bit
about those cases additionally. The psychotic
di sorder aggravated is an 8 year-old boy w th ADHD
He presented with severe psychosi s begi nning on day
19 of the open-label study. He was hospitalized
and at the time of hospitalization we |earned that
there was a prior history of a psychotic disorder
that was not reported at the tinme of the entry to
the study.

The second case is a very interesting case
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to us as well. Unfortunately, we do not have quite
a clarification of continuing nodafinil treatnent
in ten nonths of continued ideas of reference. W
don't have any additional details. It is

i nteresting and somewhat confusing but that is what
happened. The investigator continued treatnment for
an additional ten nonths.

DR PINE: Just to nake a conment about
that, | nean, not only does that raise questions
about this case but it raises questions about the
nature of the data in general because it just
woul dn't make sense that sonebody woul d see
sonething like this, and idea of reference, that
woul d be ongoing for ten nonths but not feel the
need to take any treatnment. Anyway, | guess it
speaks for itself.

[Slide]

DR. STANKOVIC: W have here a simlar
presentation for the 5 patients reporting adverse
events classified as suicidal ideation or behavior
The first 3 patients experienced brief episodes of

sui cidal ideation, described as suicidal statenent.
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In 1 patient this happened on 2 occasions. None of
these events required either treatnent for the
event or study drug discontinuation. One patient
verbalized a suicidal threat which was resol ved

after study drug was disconti nued.

One case, however, is a case of aggressive

behavi or reported initially as normal behavi or
The case narrative described suicidal behavior in a
6 year-old girl with a psychiatric history and
possible famly history. The event occurred 2 days
followi ng the | ast dose of study nedication and
requi red hospitalization and prol onged treatnent.

[Slide]

Bet ween the |l ast safety update in
Novenber, 2005 and February, 2006 4 serious adverse
events indicative of suicidality of psychotic
synptons were reported in the ongoing pediatric
studi es. These include both ADHD studi es and
ongoi ng pediatric studies in excessive sl eepiness.
Three patients reported events that were classified
as suicidal events, ideation or gesture. In 2 of

these cases no treatnent intervention was required
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and the patients continued in the study. Treatnent
was withdrawn for 1 patient. One additiona

patient reported paranoid reaction follow ng 16
days of treatnment. The event lasted 5 days and the
study drug was wi t hdrawn.

[Slide]

In the request fromthe Division for
anal ysis of psychiatric adverse events, we have
been asked to revi ew postmarketing reports received
during the period January, 2000 to June, 2005. W
estimate that for this particular period the tota
pedi atri c exposure approxi mates 24, 700
patient-treatnment years. A total of 7 psychiatric
reports were received during this period.

[Slide]

These are the events reported. The events
were reported in a wide ranges of ages, as you can
see, from6 to 17 years, and across both genders.
Four events involved psychotic synptons. One event
was reported as a suicide attenpt. However, in
this case nodafinil was not taken prior to the

event but was only taken as a part of the cocktai
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of drugs used in the multi-drug overdose. The 2
remai ni ng cases are events of aggressive synptons
and vi ol ent behavi or.

[Slide]

You may wonder at this time how does the

safety profile of nodafinil observed in pediatric

ADHD st udi es conpare to other progranms in children

We have one additional program snaller, conpleted

as a part of the pediatric retail request in

nar col epsy and obstructive sl eep apnea for

excessive sleepiness. | will review here the

general safety profile observed during the

pedi atric devel opnent programin this indication
[Slide]

Overall, a simlar safety profile was

observed in the snmall patient population; a simlar

AE profile, effects in vital signs or |aboratory
paraneters were observed. Notably, no adverse
effects on weight were observed during the

short-termtrials in this patient population

Lower incidence of non-urticarial rash was observed

conpared to ADHD studies, and no events led to
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di scontinuation or were serious in nature.

[Slide]

One serious adverse event fromthe
pedi atric studies in excessive sl eepiness requires
di scussion as it was nentioned as a point of
concern in the FDA clinical review as a possible
case of Reye's syndrone.

The clinical picture in a 6 year-old boy
was that of a non-specific viral syndrone--nausea,
vom ting, pharyngitis, followed 3-4 days later by a
change in nental status characterized by
somol ence, delirium hallucinations and sei zures.
The patient had el evated serum amoni a but not
transani nases

The case was reviewed at Cephal on's
request by two external consultants, one pediatric
neurol ogi st and one pediatrician. The consensus
opi nion was that the nost |ikely diagnosis was
viral encephalitis or inborn error of metabolism
Urea cycle disorder was nentioned. Reye's syndrone
was consi dered unlikely because of normal LFTs.

According to the FDA briefing package, the FDA
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consul tant al so concluded that this case is not
drug rel at ed.

[Slide]

Sone of the postnmarketing information has
been reviewed earlier as part of the discussion on
skin and psychiatric reactions. Here we wll
review the profile of the reported events through
our pharmacovi gi |l ance system fromthe perspective
of different system organ cl asses.

[Slide]

First, review of estinated postnarketing
exposure, we estimate that as of February, 2006
total postmarketing exposure to nodafinil was
780, 000 patient-treatnment years. This includes
wor | dwi de exposure for the period since drug
approval in the first country in 1999. As it
appears, based on the prescription data market
research that we have, 4 percent of these exposures
i ncluded individuals | ess than 18 years of age so
we estimate that the overall pediatric exposure is
about 30,000 patient-years. Based on sone

informati on that we have avail abl e, the estimated
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medi an duration of treatnment with Provigil in the
market is approximately 3 nmonths. So, using those
nunbers, one can estimate exposure to nodafinil to
be higher than a mllion, up to 3 mllion adults
and in excess of 100,000 children.

[ Slide]

Presented on this graph are conparative
profil es of postmarketing adverse drug reactions
reported for adult patients, in blue rectangl es,
and pediatric patients, in orange. The total
nunber of reported adverse drug reactions in a
particul ar systemorgan class is presented on the Y
axis while different systemorgan cl asses are
presented on the X axis. W had a total of 105
adverse drug reaction reports for all pediatric
patients.

As you can see, although it is alittle
hard on this slide, the two profiles appear |argely
simlar across different organ systens. It should
be noted, however, that the we do not have reliable
i nformati on on how the two popul ations relate with

respect to underlying indications for which the
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drug is prescribed or doses used.

[Slide]

Based on the postmarketing reports, the
Provigil label is continuously reviewd and updated
as deened necessary. This slide is a rem nder of 3
| abel changes initiated by Cephal on within the past
3 years. As you can see, sone of the safety events
observed in the pediatric ADHD programare fairly
consi stent with the postmarketing experience that
resulted in | abel changes.

[Slide]

I have reviewed a considerabl e amount of
safety information and will try in the next two
slides to briefly summarize the main points. W
believe that it is fair to say that nodafinil is
generally well tolerated at doses studied. Not
unusual for ADHD nedi cation, the nost frequently
reported adverse events were insomia, headache and
anorexia. These events were sel dom severe and few
led to treatment discontinuation. Likew se, few
significant |aboratory abnormalities were observed.

No effects on nean systolic blood pressure,
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diastolic blood pressure, pulse or QIc interva
were observed in the controlled trials.

[ Slide]

Beyond initial weight |oss, there were no
consi stent adverse effects on growh observed over
12-month treatment with nodafinil. W did observe
events of suicidal ideation and psychotic events in
the ADHD pediatric patients treated with nodafinil.
These events were short in duration in general and
did not require additional treatnent in nmany cases.
We believe that there is one case of probable
St evens-Johnson syndrome reported in the pediatric
clinical programso far at this point, at an

exposure of 1622 patients. This case resolved

wi t hout any adverse sequelae. As | nmentioned, | am

sure that there will be nore discussion of this
case and we will hear fromthe investigator and
consultants on this.

[ Slide]

In the next presentation Dr. Lesley
Russell will review-

DR GOOCDVAN:. Before you go to that
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presentation, Dr. Rappley?

DR. RAPPLEY: | have two questions; the
first, in the 30,000 children that you expect were
exposed in the postmarketing period, do you expect
that nost of themreceived the 200 ng dose?

DR. STANKOVIC: As | said, it is very
difficult to know exactly what dose was prescribed
and for what indication it was prescribed so |
cannot conment on that. | don't really know As
Dr. Tenple nmentioned earlier, one can assune a
variety of things. Wether it was 200 ng or
hi gher, we don't know.

DR RAPPLEY: And, in your study 310 it
was cited for not obtaining hematol ogi c val ues, and
one of the sites was with 21 patients. In |ooking
at your table on slide 76 which descri bes
neutrophilia, to what extent did those nissed
sampl es affect your data? How many sanpl es were
m ssed?

DR. STANKOVIC. | can't give you the exact
nunber; | don't know it off the top of ny head, but

I think that the nunber of analytes may be 390 or
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maybe 20 or 30 patients that don't have all of the
anal ytes, but | amnot positive about that. | can
find you that nunber.

DR RAPPLEY: Thank you.

DR GOCDVMAN:  Dr. Leon?

DR LEON: | would like clarification on
the case control analysis you did. |In the sponsor
book it is on page 64-65. You very briefly made
reference to your anal yses--

DR, STANKOVI C:  Yes.

DR. LEON. --in your slides, that you
found no risk of a variety of dosing factors for
the rash. It was a dependent variable. It was a
case control where you had 39 cases and 3 tines
that nunber, 117, controls apparently matched on 3
vari ables. | have sone questions.

First of all, it looks |ike you entered
about 14 variables that were very highly correl ated
simultaneously. | nean, that is what it says here.
The effects were neasures of dose entered at one
time.

DR RAPPLEY: WIIl you show us the
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docunent you are referring to? Is it this one?

DR. LEON. Yes. Sponsor's book page
64-65. | nean, this is being used as evidence of
no associ ati on when the anal yses were not conducted
in the way that | believe an association would be
detected. So, my first question has to do with
entering all those variabl es sinmultaneously, very
hi ghly correl ated neasures of dosing.

My second question has to do with what is
the statistical power you would have with this
sanpl e size? You would have statistical power to
detect what effect? The sanple size is only 39
versus 117. Wuld that be an odds ratio of maybe 2
or 2.5? You could mss sonme pretty substantial
associ ati ons.

Third, did the anal yses account for the
clustering of these sets of 4 who were nmatched? In
what way did it account for it?

DR KINGSBURY: Let ne address these one
at atime. First of all, let ne informyou that we
did not use all 14 variables at a time. This was

just different approaches to explore those and they
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were done one at a tine. OCkay?

First of all, let ne describe the matched
control analysis that we did. There were 39 cases.
We found 3 matched controls, as described in the
briefing docunment. As already indicated they were
mat ched by the study they cane from by the weight
stratumthey were in; and al so by having been in
the study at least as long as the tine taken for
the event to take place. So, in that set, using
each of those 14 variables one at a tine, we | ooked
at the distribution of whatever the dose was in
quartiles and tried to ascertain whether there was
a relationship, but understanding the limted
power. This is nore of an exploratory anal ysis--

DR. LEON: What was the way that you
accounted for the clustering of these quartets of
case controls there? What was the anal ysis?

DR KINGSBURY: | amsorry?

DR LEON: Well, you have groups of
people, as you would in a paired T-test if you had
di ads, and you have sets of 4 people who are

mat ched on these criteria that you just described,
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and | want to know what is the statistical analysis
that was used to account for this clustering, the
correlation anong these sets, these quartets.

DR KINGSBURY: We did essentially a
conditional logistic regression in which we defined
this stratumas the case. W identified each case
and the correspondi ng matched controls. Then we
| ooked at the odds ratios of each of the various
increasing quartiles relative to the fist quartile
just to get a sense--1 nean, this was very much a
descriptive statistical approach to see if there
was any evidence of a consistent dose response. W
did not find that.

DR LEON. So, you acknow edge linited
power. You have power here with 150 subjects tota
to detect what size odds ratio? Just so you can
| et us know the nmagnitude that m ght have been
m ssed there.

DR KINGSBURY: Because it was not an a
priori designed analysis, we did not focus on that
issue. W actually did not test anything;, we were

j ust obtaining confidence intervals because that is
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all we felt would be appropriate. As | nentioned
before, although the confidence intervals
overl apped 1, the odds ratios extended from0.09 to
alittle over 2.

DR. LEON. But when you are | ooking to see
if confidence intervals are overlapping 1, then you
are doing tests, exactly the sane as looking at p
values. You are getting nore information as well
about the magnitude of the change and about the
variability of that change, that association

DR KINGSBURY: We don't claimto have
shown no association. Al the conclusion we are
making is that--by the way, consistent with the
limtation in the numbers that we have no
compel | i ng evidence of an association, we did an
addi ti onal anal ysis based on the randoni zed
clinical trial data, and fromthat analysis we
found an odds ratio of 1.4 with a confidence
interval extending fromO0.678 to 3.094. Going back
to the case control anal ysis--

DR. GOODMAN:  Thank you very nuch. Let's

go on to our next speaker. Thank you
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[Slide]

DR. STANKOVI C. The next speaker is Dr.
Lesl ey Russell.

Benefit-Ri sk Concl usi ons

DR RUSSELL: Thank you, Dr. Stankovi c.
We have presented a lot of information this norning
regarding the efficacy and safety profile of
nmodafinil in the treatment of ADHD.

[Slide]

Fol | owi ng your deliberations, you will be
asked to answer two questions, the first being has
nmodafinil been shown to be effective for the
treatment of ADHD in children and adol escents?

W believe that the answer to this first
question is yes. In the 3 pivotal studies
consi stent benefit of treatment with nodafinil was
seen in all 3 studies, with these effects observed
by the teacher, the parent and the treating
physi cian across different rating scales and
instruments, and with effects being observed both
at home and at school.

[Slide]
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You are al so going to be asked today
whet her nodafinil has been shown to be acceptably
safe for the treatment of ADHD in children and
adol escent s.

In the Phase 3 clinical program nodafi ni
was generally well tolerated. The npbst conmon
adverse events reported, insomia and anorexi a,
were generally mld to noderate in severity and
rarely a cause for treatnment discontinuation. No
adverse signals were observed in the Phase 3
programw th respect to pul se, blood pressure or
growt h

We were asked in the approvable letter to
provide nore informati on on 3 cases of |iver
transanmi nase el evations. As outlined in our
response to the approvable letter and presented
here today, in 2 of these cases the transani nase
el evati ons were resol ving on continued treat nment
with nodafinil with, in 1 case, ALT val ues
returning to normal whilst continuing treatnent.
In the third case the transam nase |evels were

returning to nornmal on discontinuation of
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treatnent. W do not believe that an adverse
signal with respect to liver function has been
obser ved.

Concerns have been raised over the
reporting of psychiatric adverse events. As you
are aware, these events were fully discussed
yesterday at the Pediatric Advisory Committee for
all ADHD products. Although no consensus was
reached on how to | abel aggression, psychosis,
mani a and suicidality, Cephal on has proposed
| anguage in the warning section of the | abel which
we believe provides appropriate information
regardi ng these events seen in our clinica
program

[ Slide]

Concerns have al so been raised over the
reporting of serious skin reactions, and in the
approvable letter we were asked to provide you with
nmore information on 3 cases of interest seen in the
clinical trials and 4 cases reported in adults in
the postnmarketing setting.

As suggested by FDA, these cases were
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revi ewed by experts in the field and there appeared
to be general concurrence reached by these reviews
and Dr. Porres, fromthe FDA, with respect to the
first case, the 7 year-old boy with possible SJS.
But there does appear to be sone diversity of

opi nion regarding the other 2 clinical trial cases.
This seens to be in keeping with the diagnostic and
etiologi c uncertainty surroundi ng the diagnosis of
these types of skin reactions. However, we

acknow edge that an association with nodafini

cannot fully be excluded. 1In all 3 of these cases,
however, the events did abate foll ow ng

di scontinuation of drug and no adverse sequel ae
occurred.

In assessing the risk for SJS and
reviewing the totality of the data in the clinica
trials and postmarketing database for both adults
and children as reviewed, we believe that the risk
for SJSis low. However, we have proposed | anguage
to be included in the warning section of the |abel
Based on your deliberations today, we will be happy

to nodify this as appropriate in order to provide
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patients and heal thcare providers wth adequate
i nformati on concerning these events.

Lastly, nodafinil is not a new chenica
entity and to date there have been 780, 000
patient-years of exposure which, when | ooking at
actual patients exposed, may equate to
approximately 3 million exposures since
i ntroduction of the drug in France, in 1994.

Phar macovi gi | ance i s undertaken to assess
ri sks associated with nodafinil usage and, as you
have heard today, this has led to 3 | abeling
changes, one regarding the incidence of severe skin
reactions. Cephalon is committed to inproving
these risk assessnents further by undertaking a
more structured case ascertainnent with respect to
skin adverse events.

[Slide]

So, in conclusion, we believe we have
shown you today that nodafinil is an effective
treatment for ADHD with an acceptable safety
profile, with the benefits of treatnment outweighing

its risks. Thank you for your attention
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Questions fromthe Committee to FDA and Sponsor

DR. GOODMAN:  Thank you. May | suggest
that your team stay at the podiumto address sone
questions? | amgoing to assune that nost of the
committee nmenbers are going to have questions for
you. If we start to run out of tine, we are going
to have nore opportunity to ask those questions
later this afternoon.

Let me start off with what may be the
easier of the two questions we are asked to vote on
today, the one regarding efficacy. Fromthe FDA
standpoi nt and what | read, they were satisfied
with the efficacy data. | certainly feel satisfied
fromwhat | have seen. Yet, before we nove on to
the harder question of evaluating issues of safety,
it is very inportant to have the context in mnd of
the benefit.

So, | want to give you an opportunity to
answer, fromyour perspective, where you see this
medi cation fitting in; where is it going to add
val ue or options in the marketplace? 1Is it going

to be advantages in the area of efficacy,
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tolerability? | wonder if you could just expand on
those issues to give a little bit of a franework to
thi nk about the benefits of this medication

DR RUSSELL: Well, as you heard from Dr.
Bi ederman with the MIS study, despite treatnent
with drugs that are considered to be very
effective--and we certainly don't doubt that--there
does remain a group of patients that still either
cannot tolerate drugs or don't respond to them W
saw i n our programthat, although maybe not
considered refractory, patients who had failed on a
prior stimulant therapy did appear to benefit from
the drug. W also saw that if you are stinul ant
nai ve you respond slightly better to the drug.

So, we see this as a viable treatnent
alternative to other drugs that are obviously
commonly used and considered to be effective
agents. However, | would like to have a treating
physician in the field conme up and maybe gi ve you
that fromhis perspective. So, if | could ask Dr.
Bi eder man?

DR. GOODVMAN:. Sure, go ahead.
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DR BIEDERVAN: | think that in clinica
practice we need alternative treatnments to treat
our patients. The idea that the nost efficacious
treatnment treats all our patients is not true to
life. So, clinicians in practice need to have
options to allow us to better serve the peopl e that
consult with us.

The issue of adverse effects is a
statistical issue. That neans that even if side
effects are simlar within a class of drugs, sone
patients clearly tolerate one versus another even
if on average they have a sinilar spectrum of
adverse effects. So, patients that have poor
tolerability may benefit froma drug that may have
on average simlar issues but may be better
tolerated for them

Finally, the issue of scheduling--1 think
that even though many of the new generation
stimulants that are available today are clearly
| ess of an issue for diversion and abuse, many
clinicians and many fam lies do not want their

children to be on a Schedule Il drug. So, | think
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that this gives an option for clinicians to use a
| esser schedul ed drug in cases where they choose
not to use a schedul ed conpound.

DR GOCDVAN: Joe, before you step down,
has it been your inpression so far that there is
| ess abuse potential, less potential for diversion
as, say, conpared to stinulants?

DR BI EDERVMAN.  Yes. | amnot an expert
on abuse and we have here a col |l eague that
specializes in that. The abuse and
diversion--first of all, let me conment on abuse
and diversion. There are different publics that
use these drugs recreationally and therapeutically.
Qur battles in clinical practice are to encourage
our patients to remain in treatment. There is a
very severe problem of non-adherence to these
treatnents. So, it is not sonething that our
patients |l ook forward to taking.

The attraction of the stinulants is when
the tablet can be crushed and snorted for an
IV-1ike experience. 1t is the parenteral intake

that produces the euphoria, not the oral intake.
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So, this drug is not snortable, injectable, and so
on and so forth, so it is not a drug that the
addi ct conmunity on the street would pay a high
price for to get it. But nmaybe we can get sone of
our coll eagues that are here with better expertise
than m ne on diversion and abuse to give a
perspecti ve.

DR RUSSELL: Does that answer your
question?

DR GOCDMAN: | would like to hear a
little nore on that issue.

DR RUSSELL: Dr. Dackis?

DR DACKIS: Wth regard to the abuse
potential of modafinil, | think it is inportant to
note that it is chemcally unrelated to centra
stimulants and has a very weak effect on the
dopani ne transporter so that it is extrenely
unlikely to increase dopam ne | evels, except in
very hi gh dosages

There have al so been a nunber of studies
in humans to assess what the subjective effects of

this agent are and these studies, which have been
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conduct ed by Jasi nski denonstrate that in nmales
there is no effect of mobdafinil. There was a
smal l er study in females that did show some
stinmulant effects using these various rating
scales. Two other studies, again, showed that
there was not a significant high; that the subjects
were not willing to pay noney for nodafinil, etc.

In addition, animal studies, |ooking at
things like self-adninistration and condition-place
preference showed very weak stinulant-like effect
of this agent. So, there is sone reinforcing
quality but it is very, very weak. DR GOCDVAN: |
t hought nonkey studi es showed preference.

DR DACKIS: Yes, that is correct. GCold
and Bal ster's study did show that nonkeys, trained
to sel f-adm nister cocaine, if given nodafini
woul d continue to self-adm nister |arge doses of
this agent, as they would with other conpounds |ike
ephedrine. So, large doses are required to
continue to self-adm nister

DR. GOODMAN:  Thank you. Dr. Tenple?

DR TEMPLE: | am synpathetic to the idea
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that drugs with different pharnmacol ogy may have
di fferent useful ness, but | want to address the
question of whether they have docunented the
ability of this drug to work in people who are
resistant to stinulant drugs, and the answer is
that they have not.

There is a perfectly sinple, never done
ki nd of study design to do that. You take people
who fail on whatever it is you want to test and
then you random ze back to that drug and to the new
drug. It is a perfectly sinple study. That is how
cl ozapine cane to the nmarket because we woul dn't
have approved cl ozapine unless it worked in
failures because of the 1.5 percent
agranul ocytosis. That study could be done. You
m ght even think about whether it is sonething that
ought to be done, but it has not been done. The
mere fact that people given a second drug after
failing the first respond to it tells you nothing
at all. W have nany exanpl es where drugs don't
particularly work in non-responders to other

therapy but the second tine around the people do
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better. So, | just want to nake it clear they have
not shown that. It mght be true. It is plausible
even but it hasn't been shown.

DR PINE: Can | ask a question about
that? O course, there have been other nedications
that have been di scussed over the | ast couple of
years for new indications for ADHD and | am sure
that that issue cane up. | think that those
studi es have not been done and what was the
t hi nki ng and di scussi on around that?

DR. TEMPLE: Well, they are al nost never
done. We don't usually have a reason to say, for
exanple, only use this drug in people who have
failed on other therapy, if one thought that was an
appropriate thing because | am not saying you
should or not--you are going to get to that. | am
just nmaking the point that they have not docunented
in arigorous way that the drug would actually work
in those people. You might think that there is a
little evidence that it does, and you m ght think
t he pharnmacol ogy di fference suggests that it night,

all of which | agree with but that hasn't been
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studied and it can be studied, and it never is
st udi ed.

DR. PINE: For what it is worth, ny take
on it would be that that would only be one of the
potential uses of the nedicine clinically, and it
seens |ike some of the other issues are, you know,
kind of bigger in terns of thinking about the
medi ci ne as opposed to, you know, is it primarily
for people who don't respond to stimulants.

DR REESE: W are going to get to
everyone's questions. First we are going to have
Dr. Bronstein and then we will have Dr. Wng.

Thank you.

MS. BRONSTEIN: M question is a fairly
straightforward, easy one. On slide 93, in the
Phase 3 study you have one person who had a severe
event and wi thdrew fromthe study. What kind of
rash was this?

DR RUSSELL: Unfortunately, the only
description on the case report form which reflects
the source docunents, is just a verbatimof rash so

I amunable to describe it further for you
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MS. BRONSTEIN:. W can assune though that
it was severe

DR. RUSSELL: It certainly led to
di scontinuation of the drug. That is all the
information | can give you

M5. BRONSTEIN: Thank you

DR REESE: Ms. Dokken?

MS. DOKKEN: Yes, | apol ogize, | thought
we were supposed to hold our questions until the
end so nmy question really goes back to slides 30
and 31 and this issue of the 40 percent who are
non-responders or had intolerable side effects. |
am wonder i ng whet her anyone can sort of unpack, you
know, how many people are in which category because
it seemrs to ne that what we have been hearing is
that one of the narketing nessages for nodafini
will be that it is an alternative. |If it is an
alternative and we are tal ki ng about what ever
percentage of that 40 percent are ones who suffered
"intol erable" side effects, certainly this
particul ar drug--and those of us who were fortunate

or unfortunate enough to be present yesterday, you
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know, the side effects are present in alnost all
Then that leads nme to the worry about the next step
which is, you know, if it were approved howis it
mar ket ed and what are the messages because probably
it was the Pediatric Advisory Commttee that has
seen, you know, other situations where sonething is
mar ket ed as being free of sonething else,
suggesting that there are no risks and to say that
because it is a non-stinulant it has no risk would
be a concern for ne.

DR. TEMPLE: Drug advertising reports to
me so | have to worry about this. W are fairly
careful about making clains when you don't have a
direct conparison and there aren't any direct
compari sons. However, if one is scheduled at a
different place, or sonething like that, that is
true and they would be allowed to claimthat.

There are sone cases in which the
difference in certain side effects is so
obvious--like it never happens with this and it
happens all the tine--where we might allow

sonething like that. But we are very careful about
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conparisons in the absence of actual conparative
data across study conparisons and treat it with
suspi ci on.

DR REESE: Dr. Pfeffer?

DR PFEFFER: Thank you. | am not
questioning the efficacy but | have sone questions
on slides 52, 53 and 54, please. WMaybe you can
hel p us understand the |ongitudinal process of the
three studies. For exanple, it looks as if in
slide 52 | guess efficacy was bei ng denonstrated by
week 5. Then in slide 53 and 54 it seens that it
was earlier, although on slide 53 at week 5 there
was perhaps less of that. | don't knowif that is
due to dropouts and then resunption.

So, ny question is on the early phase of
these, week 3 and even week 2 on slide 54, what
were the general doses that the children were on at
that point in tine? Then, if you can tell us what
happened in week 5, on slide 53? Finally, if you
could tell us a little bit about when were bl ood
tests taken in the process of the study and when

did the side effects energe, especially skin
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reactions, etc.? | amtrying to link the tine
course with the doses and the | ongitudinal course.

DR. RUSSELL: In study 10, which is the
slide up here, this is the fixed dose study so that
by the second week patients woul d have been
titrated to that target dose. That woul d have
occurred by day 7 for those random zed to 340 and
day 9 respectively.

DR. PFEFFER | thought | understood that
but ny concern is if, in slide 53 and 54, you see
earlier efficacy is that at the target dose or |ess
than the target dose?

DR RUSSELL: In this study, which is the
fi xed dose study, they would have been at target
dose.

Coul d you go back to the previous slide
for 311, please? This is one of the flexible dose
titration studies. So, in the earlier weeks they
woul d have still been titrating up

DR PFEFFER: Do you know approxi mately
the average doses at the early phase?

DR RUSSELL: Probably around 255 ng by

file:///C)/dummy/0323PSYC.TXT (180 of 348) [4/4/2006 10:03:11 AM]

180



file://IC)/dummy/0323PSY C.TXT

the second week and up to the 340 ng by the fourth
week.

DR PFEFFER: And on slide 54 it is
simlar. |Is that right?

DR RUSSELL: Slide 54, which | think is
study 310, is where they titrated up nore quickly
so they woul d have been at target dose by day 7 and
9 respectively.

DR REESE: Dr. Arnenteros and then Dr.
Mal one?

DR. ARMENTEROS: Just to followup a
little bit on the dosing question, | understand the
nodel that you used to dose the two groups of
children, you know, below 30 kg and above. Now,
most of the children that got into the study were
above 30 kg, like 68 percent that you nention here.
Now, when you presented data on efficacy there
wasn't a differential response between these two
groups by wei ght.

The reason that | ask that question is
that we al ready know from your previous studies

that at | ower doses you do get response for daytine
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sl eepiness, and so forth. So, | don't know if we
may be m ssing perhaps different points in dosing
at which these kids may respond. Because at the
end of the trial | conme out with a very fuzzy

i npression of what the actual dosing should be and
I hope | can get a better understanding.

DR RUSSELL: First let nme answer the

excessi ve sl eepi ness prograns first because what we

do find is a very different pharmacodynam c
response when we are treating excessive sl eepi ness
than when we are treating ADHD. So, in the
excessi ve sl eepi ness prograns and the pediatric
nar col epsy, although we | ooked at doses of 100 ngy
t hrough 400 ng, doses of 400 ng were clearly
efficacious in that nodel. Then we did sone PK/PD
work and the target exposure needed for an effect
in narcolepsy is substantially | ower than the
target plasnma exposure associated with effect in
ADHD- - so very different pharnmacodynam c response
which | don't think | can explain, but it is very
different.

In ternms of |ooking at the doses and how

file:///C)/dummy/0323PSYC.TXT (182 of 348) [4/4/2006 10:03:11 AM]

182



file://IC)/dummy/0323PSY C.TXT

183
did they respond to efficacy, what we did was to
|l ook at the different quartiles of dosing and in
the third and fourth dosing quartiles, which are
the hi gher dose groups, you see nunerically a
slightly higher response but it is only a point or
two. So, | would say that the dose response, with
all the caveats because we were titrating to a
target dose, is flat in the doses that we | ooked at
here.

DR REESE: Dr. Mal one?

DR. MALONE: | have two questions. One is
on efficacy. The stimulants wear off every day by
the end of the day. |Is that true for this drug?
am just wondering if it is like the stimulants,
that you have to dose it every day; you dose it in
the norning and then it wears off by the evening.

DR RUSSELL: The only data we have with
respect to that is actually in the 2-week
wi t hdrawal period where the patients who had
recei ved nodafinil during the double-blind
treatment period were random zed to either stay on

nodafinil or were random zed to receive placebo
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What we see is not an imediate return to baseline
in synptons but a nore gradual return towards
baseline and their symptons. So, based on the
limtations of that data which | acknow edge here,
there doesn't appear to be a sort of conplete
rebound effect.

DR REESE: Dr. Bighy?

DR BIGBY: | have a question about the
ADHD rating scale. |If you gave this test to a
group of normal kids who don't have ADHD, what
woul d their score be?

DR. RUSSELL: The average for a 10
year-old boy |I think is 18.8, and the children
going into our study had an average of around 37
So, they were clearly much higher than what woul d

be considered to be normative for a 10 year-old

boy, which was the average popul ation in our study.

It does differ a little bit based on whether you
are a boy or a girl or your age, but that appears
to be the average for a 10 year-old boy.

DR. GOOCDMAN: Dr. Tenpl e?

DR. TEMPLE: 1In one of the studies you
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actually did a withdrawal phase but | believe the
data weren't shown.

DR. RUSSELL: That is right.

DR TEMPLE: You nust have a slide of it.
That woul d answer the question of how soon it wears
of f.

DR RUSSELL: If | could have the slide,
pl ease?

[Slide]

This is over the 2-week withdrawal period.

You can see on the right-hand side that the placebo
at the end of the 7-week period and the end of the
9-week period obviously stays the same. 1In the
nmodafinil group there is a point difference, but
for those who were on nodafinil and then got
changed to placebo you can see that there is a

begi nning of deterioration of their synptons over
that 2-week period. It is not huge but there is a
deterioration and it |looks |ike they are returning
towards baseline. But there doesn't appear to be a
sort of instantaneous effect.

DR. TEMPLE: And you don't have it day by
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day or anything like that?

DR. RUSSELL: Unfortunately, we don't.

DR. REESE: Dr. Ml one, your second
question and then Dr. Rappl ey.

DR. MALONE: It was really | guess partly
answered. It had to do with the abuse potenti al
for nmodafinil. | think, fromthe reading, it did
say that it can cause euphoria and that aninals
woul d work for this drug. |If that is true, | just
have a question why would a stinulant be a O ass |
and this a dass IV? How do they decide that?

DR. GOCDVMAN:  Dr. Tenple or Dr. Laughren?
| have a very simlar question about the
classification. Currently this drug is classified
Schedul e IV conpared to the stimulants which are
Schedule Il1. Could you just explain that
distinction? It would be in the context of a quick
followup | was going to do and ask sponsor how
they woul d best characterize or classify their
conpound.

DR. LAUGHREN: Actually, FDA doesn't

decide that classification. The decision is made
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by the Drug Enforcenent Adm nistration. They do an
8-factor analysis. | haven't |ooked at that.
Maybe the conmpany could respond to, you know, how
it is that the DEA arrived at a Cass |V rather
than a Class I1I.

DR. TEMPLE: There is a very sharp
di stinction between the level of control. | think
we are about to hear about that. Il is, you know,
| ocked cabinets and all the rest; IV is much |ess.

DR. GOCDVAN:  Yes, please, could we hear
about that?

DR RUSSELL: The difference between a
Schedule Il and a Schedule IV, is that what you are
aski ng?

DR. LAUGHREN: How it got a Schedule IV
rather than a Schedule I1.

DR RUSSELL: | wasn't with the
organi zation at the tine of the original
scheduling. Perhaps | could ask Dr. Vaught, who

was here, to explain how that happened.

DR. VAUGHT: Good norning. M nane is Dr.

Jeff Vaught, executive vice president for research
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and devel opnent for Cephal on

[Slide]

I would like to very briefly just go over
the aspects of scheduling which, certainly the
agency knows as well as | do, has to do not only
with the physical chem cal characteristics of the
conmpound but also testing that is done in human
bei ngs to suggest that there is a reinforcing
property. So, if we |ook at the overall physica
chemical activity of nmodafinil, it has very, very
| ow water solubility which is inconpatible with
intravenous injection. It is very unstable at high
tenperature, therefore, it is inconpatible with
smoking. Importantly, it is structurally unrelated
to other agents that are known to be abused. While
it does have a very, very weak--and it is really
the only neurochem cal effect that we have been
able to demonstrate in blood receptor binding
assays, etc.--with dopamne. 1t doesn't appear to
cause el evations of dopam ne of nucl eus accunbens,
which is markedly related to drugs of abuse, as

well, it has not releasing properties as do other
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Schedule Il stinmulants. There is also |ack of
activation, as | nmentioned, of reward centers, and
really the results, as Dr. Dackis described to you
frompreclinical studies suggest that if there is a
signal it is very, very weak.

Now, all this is theoretical because that
is all nonclinical data. Perhaps nore inportantly
and sonet hing that we undertook at Cephal on
spont aneously, is a postmarketing surveillance,
starting in 1999 with the Hai ght Ashbury group
The Hai ght Ashbury group nonitors a variety of
areas worl dwi de where drugs may be diverted to,

i ncluding rave scenes, nedical professionals, etc.
Now t hat we have had six years we still have
reporting on this. There have been Iimted to no
reports of euphoric effects. There are no reports
of reinforcing effects. There has been a very

| arge increase since the drug has been approved for
wakef ul ness for nainstreampublicity regarding the
use of nodafinil, including in The New Yorker
magazi ne, coll ege newspapers, etc., and across the

Internet every now and then we will see postings of
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potential use but nothing that is consistent. In
fact, the Hai ght Ashbury concludes after eval uating
this for the last six or seven years that if there
is abuse potential for nodafinil at all, it is
very, very | ow.

So, all of this is consistent with what is
seen as an agent with | ow abuse potential. W now
have consi derably nore experience with the
substance than we did five or six years ago when we
were getting approval and we thought that was
consistent with the regulatory standards for
Schedul e I V.

DR GOODVMAN: Thank you. Apart from how
DEA wi Il classify your drug, how woul d you
internally classify it? Wuld you say it is a
stimulant or is it distinct based upon its
mechani sm of action, which | understand is unknown.
Al though | know at one time it was thought to be
medi at ed through orexin receptors, | guess that is
not as firmy established at this point.

The reason | ask is not just a semantic

question but whether it gets counted or considered
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a stimulant may have labeling inplications. As
reveal ed by di scussions yesterday, for exanple,

Strattera, should that be considered a stimulant
and, if so, should it have certain warnings

attached to it that go with the rest of the class

of stimulants? So, | would just like the sponsor's

perspective on whether you would classify this
medi cation as a stimulant or not.

DR. VAUGHT: We approach this froma

couple of levels. One is the preclinical data that

we have, as well as the clinical information. In
direct answer to your question, | would not
classify it as a traditional synpathom netic
stimulant. It is a CNS activating agent and we
have all been taught, prior to the introduction of
nmodafinil, that, in fact, most of our CNS
activators are psychostimulants. Nonclinically,
nmodafinil has a profile of wake-pronoting activity
that, unlike the classical stimulants--its

wake- pronoting activities are not bl ocked by

hal operi dol whi ch has been characteristic of wake,

if you will.
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As far as the orexin conmponent that is
i nvol ved, we have been able to denonstrate it has
no interaction with the orexin system because in
knock-out animals, as well as human bei ngs and dogs
it is highly effective. Wen we nove to hunman
beings, we simlarly don't see the typical types of
profile that one sees with the stinulant
popul ation. If we include this with
met hyl pheni dat e and anphet ami nes this includes
synpat hom netic-like effects as well as generalized
excitation reinforcing properties, euphoric
effects, etc. So, overall the pharnacol ogy woul d
suggest that if we want to classify it as CNS
activating agent it is certainly a non-traditiona
agent .

DR GOCDVAN: Would you say that it has
| ess peripheral--if you |l ook at the rel ationship
between CNS, there is relatively nore CNS to
peri pheral activation?

DR VAUGHT: Yes.

DR. GOCDMAN:  That was ny | ast question

DR REESE: Dr. Rappl ey?
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DR RAPPLEY: M question goes back to the
safety area and pharmacodynami cs. Dr. Mannheim
noted that we don't have informati on about steady
state for the sulfone netabolite. W know it
accunul ates to a nuch greater extent in children
but we don't know quite when that steady state is
achieved and | wonder if you have nore information
about that.

DR. RUSSELL: The sul fone netabolite
appears to reach steady state at about 2 weeks and
then it actually plateaus thereafter

DR. REESE: Dr. Wang?

DR. WANG | have one nore housekeepi ng
question about efficacy. Are these effect sizes
and response rates--1 guess this is either for the
sponsor or maybe our pediatric colleagues--are
these response rates conparable to what is seen
with other treatnents for ADHD or is there sone
differential response here?

DR RUSSELL: Dr. Biedernan?

DR. BI EDERVMAN: | believe that the

conputed effect size is about 0.7, very simlar to
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the effect size of Strattera; |ower than the effect
sizes of the stimulants that are about 0.9. So, it
is lower than the stimulants but potent enough to
treat ADHD.

DR. WANG Then this is actually a
question for the FDA. The sponsor is already
proposi ng warni ng | anguage and | am curi ous what
are the potential actions you can take. | nean,
bol ded warni ng; bl ack box warning? Are those the
same thing? Are there other internedi ate warning
| anguage actions you can take? Because the sponsor
i s already proposing potential |anguage.

DR. ANDREASON: | amsorry, | mssed the

first part of your question.

DR. WANG Firstly, | should know this but

is there a difference between bol ded war ni ng
| anguage and a bl ack box warning? And, are there
i nt ermedi at es between them and what other options
are there?

DR. ANDREASON: Yes, they are different.
VWi ch adverse event are we tal ki ng about here?

DR. WANG They are al ready proposing
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| anguage for, it sounds like, psychiatric adverse
events and also for skin rash

DR LAUCHREN: Well, there is a difference
bet ween bol ded | anguage and unbol ded | anguage in
warnings. | nean, sonetines if we want to give
particul ar enphasis to sonething we will bold it.
That is different than a box. A box goes as the
first thing in labeling and it is surrounded by a
box. So, that is very different than just bolding
| anguage in warnings. So, there is a continuum

DR TEMPLE: In the context of the CNS
war ni ngs, you need to think about it in the setting
of the consideration of all of the drugs that went
on yesterday, and so on. The skin is their own
baby. So, if we were very worried about it we
could put it in a box. Usually you put things in a
box when you want to be very sure that the doctor
absol utely, positively considers this before
prescribing it.

There are other things you can do.

Zi prasi done, because of the QI prol ongation, says

you really think should think about using other
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drugs before you do this. You can go further, you
can say this is absolutely only for people who fai
other therapy. Sonetines we do that even if we
don't know for sure, as | said earlier, that it
absol utely works in people who failed other
therapy. You know, because of its different
properties, you assune there mght be a popul ation
that responds that way. There are a variety of
things you can do to try to direct therapy. W
like to say we don't practice nedicine but we do
sonetines try to influence the way a drug is used
if we are worried about its safety. The bl ack box
is the loudest statement. There is at |east a
perception that it affects use because it scares
people. That is why sone people like it and some
people don't like it. Bolding is nore promn nent
than non-bol di ng, and so on

DR. REESE: Dr. Leon?

DR LEON: Dr. Biederman, | would like to

clarify what you said about the Strattera effect
relative to what we saw in this trial. It is ny

understanding that the Strattera effect size was
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about 0.80 and in these data it was 0.56. So, this
is quite a bit smaller. It is still a mnor effect
size but it is not as large as was seen in the
Strattera trial

DR. BI EDERVAN. To my know edge, and
don't remenber those numbers by nenory, but | think
between 0.6 to 0.7 is the effect size of nodafinil
The conpany may have that information better than
me. | understand as well that the effect size of
Strattera on average is very nuch sinmlar at about
0.7. In the nmeta-analysis of non-stinulants that
Dr. Faraone did a relatively short tine ago, that
is shared by other non-stinmulants as well, like
tricyclics and things of that type, on the order of
magni tude of 0.7, a |ow effect size of stimulants
at about 0.9.

DR REESE: Dr. Pine?

DR. PINE: | would like to go to slide
nunber 89. | guess the thing that | am struggling
with nost, and | think a | ot of people might be, is
the dermatol ogic i ssue. On the one hand, | don't

want to start a fight but, on the other hand, |
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guess | amstruggling a little bit with sonme of the
i nconsistencies in terns of the way three of the
cases on slide 89 are being discussed. So, | guess
what | want to do is point out what | see as the

i nconsi stenci es and then nmaybe hear from Dr. Bigby
about do | have it right; do I not have it right;
and then nmaybe also try to clarify sonme of those

i nconsi st enci es.

So, the way that | heard it is that case
nunber 1 or patient nunber 1 everybody agrees had
St evens-Johnson but there is di sagreenent about the
etiology, | heard, which confuses me a little bit
because | don't understand what the etiol ogy
possi bly coul d have been except for the nedicine or
except for the modafinil. So, | would like to hear
di scussi on about that.

For patient nunber 4, at |east what |
heard was that Dr. Bighy did think it was
St evens-Johnson and | heard that two out of the
three experts at Cephal on thought it was at |east
possi bl e Stevens-Johnson. So, at least in the way

I amthinking about it, | would think of those as
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two at least likely cases.

Then, for patient nunber 51 ama little
blurry in terms of the magnitude of concern as a
non-dermatol ogical clinician. |If | see a possibly
suggestive hypersensitivity reaction or whatever
Dr. Bighy classified it as, is that equally
concerning, or slightly |less concerning, or how
much | ess concerning than Stevens-Johnson?

So, do we have three cases where everybody
woul d agree that these are concerning dernatol ogic
i ssues? Do we have one case? Do we have two that
are sonewhat concerning and a third that is
suggestive? You know, can we get sone agreenent on
t hat ?

DR REESE: Dr. Bigby?

DR BIGBY: Wat | would say is that case
nunber 62338 is a case of Stevens-Johnson syndrone
and, based on the information that is provided,
would say it is drug rel ated.

DR PINE: What about the other two? For
case 18004 woul d you also say that? And, what is

t he di sagreenent?
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DR BIGBY: | would say that that case is
more likely to be due to sonething el se other than
a drug. So, | don't actually count that as a
drug-rel ated case. Wat was the third one?

DR PINE: The third one was case 056003.
You said fever, urticaria, swollen eyes, voniting,
i ncreased ALT/ AST and the Cephal on revi ew said
possi bly suggestive of a hypersensitivity
reaction--1 guess level of clinical concern in
terms of a serious adverse effect related to the
medi ci ne.

DR. BIGBY: You are going to have to give
me alittle tine for that one.

DR PINE: Okay. Dr. Goodman is
whi spering in ny ear that he wants to know what
made you concl ude on case nunber 18004 that it was
not medi cation rel ated.

DR. BIGBY: For that case it is just not
so clear to me what the diagnosis is. | nean, it
is hard in sort of spottedly reported case reports
to figure things out and | just am not convi nced

that that is a drug rash at all.
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DR PINE: Then | guess the |ast question,

when | asked you before about your |evel of concern
you seened fairly clear that there is, quote, a
signal here in terns of dermatologic risk. Based
on what you just said, my conclusion would be that
you are basing it on this one confirmed case out of
923.

DR BI@GBY: Plus, there is a signal for
exant hems. Those aren't serious reactions but
there is also a signal of exanthens occurring with
the drug.

DR. PINE: But | also understood you to
say that there is not necessarily a relationship
bet ween exant hens and i nci dence of Stevens-Johnson

DR. BIGBY: This is correct.

DR PINE: So, again, | guess what | am
hearing is that it is really the one case out of
the 923.

DR BI@&Y: | think that that is a good
summary of how | feel about it.

DR. RAPPLEY: But there are also the four

cases in adults. |Is that correct?
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DR PINE: | think those were in adults.

DR. RAPPLEY: That is right, in adults.

DR PINE: And it was consistent with the
base rate. Wen we | ooked at the patient-years
exposure it was consistent with the base rate of
St evens-Johnson syndronme, the four adults.

DR REESE: Dr. Robinson?

DR ROBINSON: Could we go to slide 1127
I just want to clarify a few things because in Dr.
Andreason's presentation it said that we were
finding some dermatol ogic signhal within the
clinical trials but not in the postnarketing, and
just want to clarify a few things on this slide.

In the pediatric subgroup you didn't find
a signal for rash in the postmarketing. |Is that
correct?

DR RUSSELL: Certainly, in the
post marketing setting in children we have had no
reports of any serious skin reactions. That would
be correct.

DR. ROBINSON: Ckay. Then, one of the

questions about that is, is that because there is
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none or is it that you are unable to detect that?
So, that is why | would like to ask a question
about the psychiatric signal that you do have in
the pediatric subgroup because in the clinica
trials it seened that there is sonme signhal about
sui ci de and psychosis, and in the postmarketing
data for pediatrics were you picking up that
si gnal ?

DR. RUSSELL: 1In the postmarketing data we
saw seven cases that Dr. Stankovic highlighted for
you.

DR. ROBINSON: That was in pediatrics?

DR RUSSELL: That was in pediatrics, yes.

DR ROBINSON: And it was which ones?
Psychosi s or suicide?

DR RUSSELL: If | renmenber right, there
were three psychosis, one suicidal ideation
Per haps you can clarify?

DR STANKOVIC. There were four cases of
psychotic synptons. There were two cases of
aggressi on and vi ol ent behavi or and there was one

case of a suicide attenpt. That was the patient
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t hat overdosed and used nodafinil as one of the

cocktail drugs but it was not nodafinil prior to

the event.
DR RUSSELL: Thank you for clarifying.
DR. ROBINSON: Thank you
DR. REESE: Dr. Templ e?
DR TEMPLE: Back to derm, | think it

woul d be hel pful to be clear on what the
appropri ate denom nator is because there seens to
be one case everybody agrees on. This 933 nunber
that has been used includes sonme very short
exposures. Dr. Bigby can tell us what kind of
exposure is enough, but let's say we wanted to say
how many of those 933 or sone of the people from
the ot her studies had, say, at |least two weeks or
what ever the right anount is. That would hel p.
Maybe it doesn't matter whether it is one out of
900 or one out of 600 but it would be good to have
a nunber. So, how many people who were on it |ong
enough to have had a nasty skin reaction actually

were there for that one to be the numerator for?

DR BI@GBY: That is a very good question
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You know, | think that the best data available
about the wi ndow of exposure where TEN SJS i s going
to occur cones fromthat study that | cited. It
was sort of a consensus panel in three countries,
and the majority of cases occur within the first
one to four weeks. It is probably one to three
weeks. And, if you sort of include in your
denoni nator patients that have been on it steadily
for months and nont hs and nonths you actual ly
probably cone up with a | ower rate than the actual
because the time that you are going to get it inis
in that first nonth.

DR. REESE: W can have the response and
then Dr. Arnenteros.

DR. RUSSELL: | can get Dr. Shear to cone
up and coment on these cases with respect to
etiology and all the other aspects we have been
di scussi ng.

DR SHEAR  Thank you very nmuch. Froma
dermat ol ogi ¢ point of view from sonebody who has
been doing this for 20 years, first of all, | would

like to thank Dr. Bigbhy for his excellent
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presentati on because | agree with what he said and
this is an area that has been really nessy over the
years and you can see the confusion that |ed us

her e.

So, | would really focus on that one case
of Stevens-Johnson syndronme. Going through that
case extensively--the panel went through it but |
al so went through it with the panel again, with Any
Pal | er who was the | eader of the panel--to try and
figure out exactly what was going on with that case
and how we coul d best characterize it.

I think we see enough to call it either
St evens-Johnson syndrone or naybe erythema
multiforme major. You could then argue about which
it is, and does it really matter since both of
those can be viral induced? Speaking with the
i nvestigator and | ooking through the case records,
there were clear viral-1ooking | esions that
suggest ed Coxsackie very highly in the pharynx
prior to the patient getting this. The clinica
course was very conpatible with a viral -induced

either erythema multifornme major or Stevens-Johnson

file:///C)/dummy/0323PSYC.TXT (206 of 348) [4/4/2006 10:03:11 AM]

206



file://IC)/dummy/0323PSY C.TXT

syndrone because actually the patient was not that
sick and was able to continue going to school and
continue with other activities. Part of the
problemwas getting the full history, and nmuch of
it was retrospective and there was a | anguage
barrier, but the patient wasn't sick enough to be
admtted to hospital or really to be seen very
carefully during the actual event. But still,
piecing it together, | would certainly put vira
etiology well within the mx. | don't know what
percent | would give it but, you know, drug is in
there and virus is in there so it is not a

conpl etely clear case of either Stevens-Johnson
syndrone nor is it a conpletely clear case that it

was drug induced.

DR GOCDVAN:  Dr. Bigby, would you concur?

DR BIGBY: | think the patient had SJS.

DR. PINE: But the suggestion is that it

could potentially have been Coxsackie virus induced

SJS, which would be a very different thing. Again,

I nmean | get the inpression that you do not think

that that is likely.
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DR BIGBY: You know, it is really
i mpossi bl e, never having seen a patient, to do
this. | don't think you should call things EMi f
the patient doesn't have typical targets. There is
no description--the data is inadequate to be very
dogmatic or firmabout this. | nean, | would say
that none of the dernmatol ogists involved here woul d
go out and have a big fight about what this case is
because the description is just not good enough.

DR SHEAR  Yes, | should nention that in
one of the papers it did describe target |esions.
So, that was hel pful but, again, there are all
these bits and pieces in trying to | ook at the
source docunents. Fromthe source all the way to
the narrative, you get different bits and pieces.
Sone are quite extensive. The MedWatch report has
different data, but piecing it all together, there
is uncertainty but it is in that EM ngj or and
St evens-Johnson spectrumthat overlap, if you will.

DR. GOODVMAN:  Hol d your questions. W are
going to break for lunch and come back at one

o'clock. We will have the public hearing conponent
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at that tine.
[ Wher eupon, at 12:30 p.m, the proceedi ngs

were recessed for lunch, to reconvene at 1:00 p.m]
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AFTEROON PROCEEDI NGS
Open Public Hearing

DR. GOCDMAN:  We are going to begin the
aft ernoon proceedings. | amgoing to ask Dr. Pine
to read the description of the process for the
benefit of the individuals who are presenting at
the public hearing segnment of today's proceedings.

DR. PINE: Both the Food and Drug
Admi ni stration and the public believe in a
transparent process for information gathering and
deci sion naking. To ensure such transparency at
the open public hearing session of the advisory
conmittee neeting, the FDA believes that it is
i mportant to understand the context of an
i ndi vidual's presentation

For this reason, the FDA encourages you,
the open public hearing speaker, at the begi nning
of your witten or oral statement to advise the
committee of any financial relationship that you

may have with any conpany or any group that is

likely to be inpacted by the topic of this meeting.

For exanple, this financial information may include
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a conpany's or a group's paynent of your travel
| odgi ng or other expenses in connection with your
attendance at the neeting. Likew se, FDA
encourages you at the begi nning of your statenent
to advise the conmmttee if you do not have any such
financial relationships. |If you choose not to
address this issue of financial relationships at
the begi nning of your statenment, it will not
precl ude you from speaki ng.

DR REESE: W will have the first

speaker, who will have five mnutes and when there
is one mnute remaining we will let you know your
time.

DR. RAVENEL: Dr. Ravenel. As a

pediatrician with 36 years experience--by the way,

I have no financial disclosure; no connections; no
funding. | am here independently as a private
practitioner. Wth 36 years conbined experience in
acadenmic and private practice with a heavy enphasis
on behavioral pediatrics, | want to share sone
concerns with the committee concerning the pending

new i ndication for Cephalon's nodafinil, to be
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mar ket ed as Sparl on.

My concerns include the potential for
abuse and di version, as well as data questi oning
its effectiveness for ADHD, along with
count erbal ancing risk of adverse effects. Al though
bei ng promoted as a drug with | ow potential for
abuse, a substantial risk is actually suggested by
the following: One, the FDA posted a warning
letter on January 14, 2002 whi ch conpared the abuse
potential of nodafinil with that of nethyl phenidate
in an inpatient study of individuals experienced
with drugs of abuse. Quote: Results fromthis
clinical trial denobnstrated that nodafinil produced
psychoacti ve and euphoric effects and feelings
consistent with other schedul ed CNS stinulants
(et hyl pheni dat e) .

Nunber two, an Internet drug information
dat abase source states, quote: Mdafinil may be
habit formng. You should discuss the abuse and
dependence potential of nodafinil with your doctor.

Nunber three, as reported in "The New York

Times," the United States A ynpic Committee
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i ncludes nodafinil in a list of banned stinulants
and rai ses the spectra of w despread diversion and
even nore problemwth, quote, lifestyle and
cognitive enhancenent and recreational use as has
al ready been seen with traditional stinulants.
Several psychiatrists and other professionals with
experience with substance abuse by teenagers and
young adults have warned that off-|abel use of this
drug is, quote, staggering already, and warned that
nmodafinil is very likely to becone the next popul ar
drug for its perceived cognitive enhancenent or
ot her perceived benefits enabling users to remain
awake and al ert for prol onged peri ods.

Marketing clainms for the drug's
ef fecti veness for ADHD appear to be exaggerated. A
recent study in the Journal of Pediatrics of the
Ameri can Acadeny of Pediatrics proclains that at
the final visit 48 percent of the nodafinil-treated
subj ects were rated as nuch or very nuch i nproved
conpared to 17 percent of placebo subjects. One
can see that 52 percent of subjects were not

i mproved significantly. This conpares to 75-85
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percent conparable inprovenent on traditiona
stimulants. Insomia was reported in 29 percent of
the treated subjects, and it is noteworthy that
drug tolerability was evaluated only by
spont aneousl y reported adverse events. This can be
expected to minimze adverse events significantly
bel ow their actual occurrence.

"The New York Tinmes" article quotes
experts as being concerned that manipul ating
natural sleep by reducing it nmay have serious
consequences such as chronic sl eep depravation
damages health, inmune system and is associ ated
with life span. Al of these references are
provided in ny speech.

The af orenenti oned FDA warning letter to
Cephal on pointed out that the putative nechani sm of
action being clained by the conpany was m sl eadi ng,
noting that the Pl states that, quote: The precise
mechani sns of action through which nodafini
pronot es wakeful ness is unknown, period.

In summary, clains for potenti al

ef fectiveness are exaggerated and the risks of
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adverse events are mnimzed for a drug which has
been shown to have a potential for abuse and for
recreational use that far exceeds even that for
traditional stimulants. Approval at this tinme for
ADHD i s prenmature considering the energing
controversy and public awareness of issues of
adverse events, diversion and abuse related to
stimul ants.

It is ironic that this very phenonenon is
bei ng used by those pronoting nodafinil for ADHD.
That is--

DR. REESE: One ninute.

DR RAVENEL: --looking at the problens
with the stimulants. The FDA would be better
served by exercising caution and by opening the
door to even nore of the same criticisns that have
energed recently about stinmulant drugs. Thank you
for your consideration.

DR. GOODMAN:  Thank you

DR. REESE: W will have speaker nunber
t wo.

DR JACKSON: If you could hold on putting
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up the first slide, | mght do those towards the
end. Thank you.

My nane is Dr. G ace Jackson. | am here
i ndependently as a private practice psychiatrist
fromeastern North Carolina. | amhere today to
actually begin by correcting some of the
m si nformati on whi ch has been dissem nated to
conmittee nmenbers over the past 48 hours.

The first point | would like to nake is
about some of the concerns | have as a doctor and
who has actually worked in the prison system and as
a former Naval physician. One of the first things
I would Iike to point out is that | think that the
precautions which should be described are basically
the el ephants that nobody seens to be | ooking at in
the room | would like to tal k about some of those
el ephant s.

The first el ephant has to do with the fact
that stinmulants rewire the brain. This is what
Harvard University and McLean Hospital clinicians
have referred to as neuronal inprinting.

Basically, what this neans is that we shouldn't be
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focusing just upon the potential for current

di version or current recreational abuse, but we
shoul d be | ooking at the fact that these drugs are
altering the plasticity of the brain in children
and adol escents in a way which increases the

I'i kelihood of future chemnical dependenci es,
particularly to nicotine and to cocai ne.

I would like to direct your attention to
the papers by Nadi ne Lanmbert at the University of
Cal i forni a Berkel ey, papers published by Russel
Berkel ey in which statistical manipul ations have
been used to try to conceal this correlation, and
al so a recent publication fromthe University of
M chi gan whi ch has denonstrated the sanme kinds of
findings, that people who are arriving on college
canmpuses who have received stinulants in mddle
school , high school or college have a 3-7 tines
hi gher 1ikelihood of taking prescription stinulants
illicitly, and a higher rate of actually using
cocaine in the past year

The second el ephant that | would like to

tal k about which we haven't really been hearing
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enough about, | don't believe, is the effects of
stimulants on growh suppression. Wile it used to
be the case that doctors took seriously the growth
curve, it seens that this is now sonething which is
casually dismssed. | believe it is tinme for the
FDA and physicians to begin seriously considering
the suppression of growh not only on the |ong
bones of the legs and the arms, but also potentia
i mpact on the skull which continues devel opnent
t hrough adol escence and particularly the growh
effects upon the brain, a point to which I wll
return in a few nmonents

The third elephant | would like to talk
about is the fact that no one yet here, at the FDA
or at these hearings in the past two days, has
di scussed the effects of stimulants on cortica
bl ood flow, specifically frontal cortex, parentera
cortex and tenporal cortex. | believe that if you
will actually pay attention to the nedica
literature there is a real vascular effect which
actual |y deserves a bl ack box warning, at the

| east, so that physicians and famly nmenbers are
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aware of the fact that these stimulants have the
potential to shrink the cortex, especially the
frontal cortex, and if they are not doing that, at
the very least, they are not benefiting children
who, sone practitioners believe, begin life with
smal ler brain volumes initially.

The next point | would like to nmake is
that we hear so nuch about the FDA needing to
bal ance the risks and the benefits of drugs. Well,
I would Iike to just point out the fact that | have
heard nunerous references to the MIA study in the
past two days. Fourteen-nonth outcones have been
enphasi zed repeatedly. | would like to just say
sonet hing that was m srepresented yesterday and
again today. |If you will actually go into a paper
which was in the Archives of General Psychiatry in
1999, called "Mediators and Moderators of the
Qut conmes of the MIA Study," you will find about two
sentences in that whole article where they actually
have done a subgroup anal ysis of the children who
began that study in an unnedicated condition and

who renmai ned in an unnedi cated condition. Those
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children actually had superior numerica
i mprovenents conpared to the children who began
unnedi cated and were placed on stimulants. Wile
that finding was not standardly significant, that
may have been an effect of the study being
under - power ed.

Even nore inportant though is the fact
that in the Pediatrics journal, in the year 2004,
24-nmont h out comes were published for the MIA study.
The findings at that point denonstrated that the
effects of medication deteriorated; that the
trajectories for synptomatic inprovenent reversed;
and, in fact, the benefits of behavioral therapy--a
nmodal ity that consisted nostly of one 8-week sumrer
camp--actually had enduring effects.

So, | would like to suggest that this
inplies that a ot of the treatnents that we are
hearing so much about as being so necessary are, in
fact, futile when one carries out the studies to a
| ong enough duration of tine.

Finally, I would like to return to the

m si nformati on whi ch continues to surround the
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classification of nedications that we keep hearing
as they are not really stimulants; they are just
central nervous system activators--

DR. REESE: One ninute.

DR. JACKSON: | would like to suggest to
the conmittee that they need to talk to the Wirld
Health Organization. Stinmulants are classified not
on the basis of potential addictiveness; they are
classified as stinmulants on their potential to be
CNS activators. Actually, the Wrld Health
Organi zation classifies drugs on the basis of three
properties: One, chemical structure. You ignore
the fact that atonoxatine is a chem cal derivative
of phenyl propanol ani ne, a chemical structure which
was renoved fromthe market by the FDA in 2000
because it caused henorrhagi c stroke.

I would like to point out the fact that
the Wrld Health Organi zation al so classifies
stimulants on the basis of pharnacol ogi ca
properties, none of which require dopam ne
re-uptake inhibition to neet the criteria of being

a stimulant, and | would like to see that everybody
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drinking coffee here to recogni ze the fact that
caffeine, which is an adenosi ne-2 antagonist, is
not something that you would classify by Dr.
Andreason's standards as a stimulant. Yet, | think
St ar bucks woul d say sonet hing el se

Finally, I would like to say--

DR REESE: Ti ne.

DR JACKSON: Thanks.

DR. GOCDMAN:  Thank you very mnuch

DR. BAUGHVAN: | am Fred Baughman, a
neurol ogist. | have di scovered and described a
handf ul of real neurol ogical and genetic diseases.
I am speaking on the chemcal inbalance lie as it
applies to nodafinil and other ADHD drugs.

If one goes to a physician or takes a
child or parent to a physician, if there is a gross
m croscopi c or chenical abnormality a disease is
present. |If there are no abnormalities no
physi cian should say that there is a disease. In
psychiatry there are no physical abnornalities,
whi ch means there are no actual diseases and here

we speak of the risk side of the risk-benefit
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equation. Psychiatric drugs appeared in the '50s.
Psychiatry and big PhRVA rmarried and gave birth to
the chenical inbalance lie. At a 1970
congressional hearing the chem cal inbal ance
strategy was already in place. Lippman, of the
FDA, argued hyperkinesis is a medical syndrone. In
1994 Leber, of the FDA, in a letter to me confessed
no pat hophysi ol ogy has been delineated. At the
1998 consensus conference WIIliam Kerry concl uded
ADHD appears to be a set of normal behaviors. At
t he consensus conference Janes Swanson revi ewed
anatom ¢ MRl research, concl udi ng ADHD subj ects
have on average 10 percent atrophy.

| challenged Dr. Swanson, saying why
didn't you nention that virtually all of the ADHD
subj ects were on stinmulant therapy? The research
had proven 14 tines over that the drugs, not the
fictitious di sease ADHD, had caused the brain
atrophy. Caught in this lie, the consensus
conference panel confessed, quote: W do not have
an i ndependent valid test for ADHD. There are no

data to indicate that ADHD is a brain nal function.
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Unli ke real epidemcs, once psychiatric diseases
are found not to exist, the epidenics flourish
nonet hel ess.

In 2002 Castellanos published the one and
only MRl study of an ADHD untreated group but,

i nexplicably, they failed to use matched control s,
voiding the study. So, | would hope that this
study is not referenced as the proof that ADHD is
an actual disease.

Wil e the FDA' s Goodman acknow edged t hat
clains that SSRIs correct serotonin and inbal ance
go too far, he had the gall to suggest, quote, this
i s reasonabl e shorthand for expressing that this is
a chemical or brain-based problem Saying any
psychi atric diagnosis is a brain-based probl em and
that nedications are nornalizing the function is an
absolute lie.

There is nothing nore despicable than a
physi ci an or physicians who knowingly tell nornal
patients that they are diseased for profit--

DR. REESE: One ninute.

DR. BAUGHVAN. --yet, this has becone
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standard practice throughout nedicine and FDA, APA,
AMA,  AACP, AAP, AANCNS, AAFP. The right to

i nformed consent universally abrogated nust be
restored. You are mandating the nedical treatnent
of ADHD. Whiere is the proof that ADHD is a

di sease? G ve us that reference, that citation
right now, please. Gve us the reference citation
to the test that denobnstrates an objective
abnormality child by child, please.

DR REESE: Calling for speaker nunber

four.

MR. HANSON: Good afternoon. My name is
Ben Hanson. | amfrom Traverse City, Mchigan. In
the interest of full disclosure, | suppose | should
mention a few things. |In March, 2000 | was

appoi nted to the M chigan Departnent of Comunity
Heal th Recipient R ghts Advisory Conmittee, a state
wat chdog panel that neets in Lansing. | received

no conpensation for serving on this comittee,

other than nileage for travel expenses. Also, | am

the M chigan contact person for M nd Freedom

International, a non-profit organi zati on which
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advocates for the rights of individuals stigmatized
by psychiatric labels. This is a volunteer
position for which |I receive no compensation. | am
al so a proud nenber of the International Center for
the Study of Psychiatry and Psychol ogy, icspp.org,
and | was one of the principal organizers of
yesterday's | CSPP press conference here, in the
Hlton. It is possible | may be reinbursed for
some of ny travel expenses by |ICSPP but to date
have not received one dime of conpensation from
| CSPP, which is fine. | amhappy to do this work
for free. Finally, | have been contracted on a
part-tine basis by another non-profit organization,
the Law Project for Psychiatric Rights,
psychrights.org, founded by Alaska's attorney Jim
Godstein. To date, | have received a total of not
over $1000 for various services |ike updating the
mai ling list, working on the web page, etc.

I want to nmake it clear that | am speaking

on nmy own behalf today. | am not speaking for
anyone el se, including these organizations | just
mentioned. | amhere before you as a private
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citizen, a taxpayer of the U'S

| want to say a few words about the drug

Sparl on, also known as Provigil, also known as
nmodafinil. M interest in this drug began a few
years ago when | | earned that nodafinil had been

approved for treatment of a new disease called
shift work sleep disorder. This interested ne
personal |y because for nine years, from 1995
through 2003, | worked for the M chi gan Depart nent
of Natural Resources as a ranger in a state park

|l ocated in northern Mchigan. | worked the night
shift, from7:00 p.m until 4:00 a.m five nights a

week. Basically, ny job was to wal k around in the

woods after dark, which I |oved because |I |ove the
outdoors. It was a dreamjob except for those
hours and | never got used to it. | can testify to

the fatigue, to the irritability, to the genera
clumsi ness and inattentiveness which is caused by
wor ki ng those late night hours, especially that
last hour from3:00 a.m to 4:.00 a.m The rangers
call it the "dead hour," the dead of night when the

whol e worl d except you seens to be asl eep, nothing
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stirred, not even the crickets, not even the
nosqui t oes.

I can testify to this mental dullness. In
fact, | would say if you work those hours and you
don't grow a little groggy and a little clunsy, the
only reason | can think is that you are probably on
sone kind of drug. | believe consenting adults
shoul d have the right to take any drug they w sh
but I condemm the FDA for endorsing a fictitious
di sease, created nost |ikely by sone pharnmaceutica
mar keting departnment as a way to sell nore drugs.
VWhat is next, FDA? Are you going to approve jet
lag as an official disease? Perhaps it is only a
coi nci dence but | understand the formnulary patent
on nmodafinil expires this nmonth, March, 2006--a
m nor inconveni ence to Cephalon and its
stockhol ders. But one way around that problem
woul d be to change the nanme of the drug, call it
Sparlon and approve it for the treatnent of ADHD
which is a larger market than shift work sleep
di sorder anyway. Isn't that what Eli Lilly did

when Prozac's patent was about to expire? They
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changed the color of the pill fromgreen to pink
They changed the name to Sarafem and they narketed
it for another invented di sease, PMDD, and the FDA
approved that. No probl em
| flew down here from M chi gan- -

DR REESE: One m nute.

MR, HANSON: --because | couldn't
believe--1 can't believe that you people are really
going to approve this pep pill, which reportedly

al |l ows people to get by on two hours of sleep a
night, for children diagnosed with ADHD. If you do
this | want to be here to see you do it with ny own
eyes. Thank you for this opportunity to express ny
opi ni on.
Conmmi ttee Di scussion

DR GOOCDVAN: Thank you. At this point |
would like to invite our conmttee nenbers to ask
questions of both the FDA and the sponsor. At a
time when | think it is probably the appropriate
monent we will put the questions up on the screen,
but before we do that let's have nore free-ranging

questions, including sone that may have been
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carried over during lunchtine. | renmenber that a
few people didn't get an opportunity to ask their
questi ons.

DR REESE: Dr. Arnenteros?

DR. ARMENTEROS: Yes, a question to the
sponsor pertaining to the nost comon side effect
inthe list, which is insomia, could you tell us a
little bit nore? For exanple, does this start
happening in the very beginning? Do kids get used
toit? Does it change during the tinme of treatnent
under observation? And, does it have anything to
do with dosing?

DR RUSSELL: |In the main, the insomia
appears to start with treatnent initiation, and the
hi ghest incidence of first reports of insomnia
occurred during the first two weeks of treatnent
and then it does appear to taper off. As Dr.

St ankovi ¢ nentioned, | think we had seven
withdrawal s fromthe drug because of insomia. So,
there appear to be people who either learn to get
used to the insomia or habituate to it, as with

many of the other drugs that | think have this as a
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side effect. | amsorry, | know there was a third
part to the question but | have forgotten it.

DR. ARMENTERCS: Yes, what is the
relationship to the dose?

DR RUSSELL: W did look at the doses and
there doesn't appear to be a nmjor difference with
the doses of 340 ng or 425 ny.

DR. REESE: Dr. Mehta?

DR. MEHTA: Actually, it is just a conment
on Dr. Tenple's earlier remark. All the studies
are two-week or longer. There is only one study in
24 subjects which is a single dose. So, the
denoni nat or shoul d be somewhere around 920 or
sonet hing like that.

DR. GOCDMAN: | have a question for the
sponsor about the pharnacokinetics. |If you took
two children, same age, and one was bei ng
adm ni stered 400 ng nodafinil, the other 200 ny
nmodafinil obviously the plasma | evels woul d be
hi gher in the one that is receiving the 400 ng, but
woul d the levels of the netabolite be proportionate

or disproportionate to those levels as well? You
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may have covered that and | nay have missed it.

DR RUSSELL: Yes is the answer.

DR. GOCDMAN:  They woul d be proportional ?

DR RUSSELL: Yes.

DR GOCDMAN: In a linear fashion?

DR RUSSELL: Yes.

DR. GOODMAN:  Thank you

DR REESE: Dr. Leon?

DR. LEON: Coul d the sponsor please show
us a slide of the weekly retention rates? | notice

there is a big difference between the LOCF results
and the endpoint and | am curious to see how those
retention rates look, and if there are differences.
I know maybe about 50 percent nore peopl e dropped
out of placebo than active nedication

DR RUSSELL: The biggest tinme of dropout
was bet ween weeks three and five. This largely may
have had something to do with the design of the
protocol that did allow patients who were going to
cone off for an adverse event to roll over into the
open-1 abel programat that time. The reason for

that allowance was based on a | ot of input from
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i nvestigators who found that it would be difficult
to keep children on a placebo for that |ength of
time. So, there was a dropout between week three
and week five.

DR LEON: Do you have a slide that shows
the weekly retention rates? Could we see that,
pl ease?

DR RUSSELL: | am|l ooking at ny
col | eagues and they don't seemto have it.

DR LEON. | didn't see it in the
materials. Is it in the book maybe? It is pretty
i mportant when we are trying to draw inferences
about efficacy.

DR RUSSELL: | think in your briefing
docunent there are by week nunbers

DR LEON: | didn't see it. Maybe you
could tell us what pages to | ook on.

DR. RUSSELL: Let ne try and find the
page. |If you look at figure 4 on page 31 of the
briefing docunent, there are the nunbers for the
Cd that are actually the nunbers--sorry, they are

not; I ammsleading you. | amafraid we don't
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have it.

DR REESE: Dr. Wells?

DR. VELLS: | have a question about the
source of the postnarketing adverse events that
were reported, a question to the sponsor. These
post marketi ng events, do these cone fromall of the
post marketing studies, all events fromall studies?
Al so, do they include voluntary reports from
practitioners in a nore naturalistic setting?

DR RUSSELL: | amsorry, could you repeat
the question?

DR. VELLS: The question is about the
source of the postnmarketing reports of adverse
events. \Wiere do these cones fron? Presunably
post mar keti ng studies are included of the drug used
in other indications. Wuld it also include
voluntary reports of practitioners--

DR. RUSSELL: Yes, it would. The
spont aneous reports would be reports from
heal t hcare providers, consunmers. Any study that we
undertake we include in our clinical trials

i nformati on.

file:///C)/dummy/0323PSYC.TXT (234 of 348) [4/4/2006 10:03:12 AM]



file://IC)/dummy/0323PSY C.TXT

DR WELLS: So, it is data fromstudies as
well as voluntary reports frompractitioners?

DR. RUSSELL: In the postmarketing it
doesn't include the studies; it includes the
vol untary reports.

DR. VELLS: Just the voluntary reports?

DR RUSSELL: If | could clarify the
previ ous question, on figure 3 on page 29 of the
briefing document there are nunbers at the bottom
of each of the graphs.

DR REESE: Dr. Pine?

DR. PINE: | guess two issues, and one of
them | think maybe we will just cone back to. That
is the issue that Dr. Leon just raised about the
sampl e sizes for each week on page 25 efficacy
data. | realize you don't have it now but, you
know, | think a few of us are a little concerned
about differential attrition in terms of the
efficacy data and it would be very hel pful to see
t hose data but, again, | know that you don't have
that right now but maybe if you could get them and

give themto us sonetine in the next half hour or
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so.

The second issue is a question on
psychosis. | guess there are really two things
that--yes, that slide, right there. 1f you could
just give us the Ns in each group at each data
poi nt .

[Slide]

DR RUSSELL: This is the ADHD rating
scale. Actually, the nunbers are here the teachers
versi ons so you can see that there are dropouts as
t he weeks go by.

DR. PINE: Yes, they are very small

DR RUSSELL: They are pretty small. | am
afraid | can't see those fromhere

DR. PINE: You can barely nake them out in
the docunent but you can see them they are there.

But the issue of psychosis, there was an
ext ensi ve di scussi on about this yesterday, for
peopl e who weren't here and | don't know that we
need to repeat the whole discussion. | guess
would just like to raise two issues. One is that |

seemto recall on one of the slides from yesterday
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that there was a hint--and | can't renenber which

event it was, that one of the adverse psychiatric

events | ooked to be nore prevalent in nodafinil or
Sparlon relative to the other agents. |f sonebody
fromthe FDA could either point that out or bring

it up, that would be hel pful. Then |I have one

ot her point about that.

DR GOCDMAN:  Which event was it? Dr.
Moshol der woul d know. Do you remenber?

DR, MOSHOLDER: Andy Mshol der, O fice of
Drug Safety at FDA. For the suicidal event
category there were four events in ny analysis of
nmodafinil, zero on placebo. | wonder if that is
the one. For psychosis there were two and none on
pl acebo. Those are just the doubl e-blind.

DR PINE: And | guess ny take on it is
that | don't feel any differently |ooking at the
data here for this conmpound than | felt about the
broader di scussion yesterday, on the one hand. On
the other hand, | think it is inportant,
particularly for people who weren't here yesterday,

to know that simlar concerns that were raised in
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general for other conmpounds shoul d al so be
acknow edged or discussed here.

I guess the last thing to say is that the
quality of the adverse event reports in genera
al ways concerns nme. But | guess on slide 102, case
nunber 312592271 with 10 nonths of ideas of
reference concerns ne. | realize it is one case
and | don't think we should nmake too nuch out of
it, on the one hand. On the other hand, in terns
of discussing the nedication | do think that we
need to at least bring up the point again that
there needs to be some acknow edgenent that these
are potentially concerning adverse events.

DR. GOODMAN:  As long as you are on that
subject, Dr. Pine, it reminds ne that in the revi ew
of the correspondence between the FDA and the
sponsor there was a description of one case that
seenmed to be misclassified or ms-coded. It was an
i ndi vi dual who was said to have had a personality
change or personality disorder and, in fact, they
had a noose around their neck. Could somebody from

either the sponsor or the FDA side clarify?

file:///C)/dummy/0323PSYC.TXT (238 of 348) [4/4/2006 10:03:12 AM]

238



file://IC)/dummy/0323PSY C.TXT

Qoviously, if you read a case like that it harkens
back to early concerns we had about previous

probl ems in appropriate reporting of those kinds of
AEs.

DR RUSSELL: Yes, | can coment on this
case. This was a six year-old girl who after two
days of discontinuing the drug--she stopped the
drug on day 91 and then on day 93 engaged in what
her nother calls bizarre behavior but there was
sonme suicide intent by putting a rope around her
neck. The patient was hospitalized. The inpatient
assessnent says that the patient had major
separation anxiety and admtted to trying to hurt
herself with grave references to suicide. This was
a girl who had a history of nmpbod swi ngs and a
famly history including nmaternal depression and a
suicide attenpt. So, that is that case which was
originally thought by the investigator to be
abnornmal behavior but, as you saw today, we
included it on the slide with the suicidal cases.

DR REESE: Dr. Bigby?

DR BIGBY: | have a question about
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response of the placebo group. You have a figure
that was in the CD that you sent and it was a
summary slide for the three studies |ooking at the
ADHD rating scale school version for all three
studies. | think it went out to eight weeks, and
it is really striking how much the placebo curve
drops down. Also, if you can find and put that

slide up--1 don't know if you have that slide, it

has the nunbers of people still in the study at the

various tinme points.

So, | have two questions. The first one
is for anybody who knows about ADHD trials. |Is
this kind of effect in the placebo group sort of
universally seen in ADHD trial s?

DR RUSSELL: Dr. Biedernan?

DR BI EDERVAN: | am not sure whet her
know what you are asking, but placebo response in
ADHD is on the order of nmagnitude of 30 percent on
average in the literature. You are asking if this
pl acebo effect is typical of other studies of ADHD.
It is pretty nuch within that range

DR BI@GBY: Then, the second question
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241
think sort of goes back to the question about
nunbers of dropouts. Now, at each of these tine
poi nts you have listed the nunmber of patients in
the treated and the control group. For the contro
group you start out with 210 and by the tine you
get to the seventh week there are 71. So,
basically two-thirds have dropped out. |Is the
score with the bracket at each one of those tine
points just the people still in the trial, in which
case the sane would be true for the treatnment group
and it is sort of a per-protocol trial and not an
intent-to-treat trial

DR RUSSELL: Depicted on these figures is
the by week analysis so those are the patients that
are actually in the study at that particular tinme.
The endpoint is the | ast observation carried
forward analysis so all values are included in the
endpoi nt anal ysi s.

DR REESE: Dr. WAng?

DR. WANG Yes, | want to explore sone
more this differential in effect size between

nodafinil and other ADHD treatnents. Particularly,
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you nentioned Strattera. Wat | aminterested in
is the clinical significance of that decrement. 1Is
this decrement of clinical significance? Is it of
a size where it would warrant naking nodafinil a
second-line treatment? | think it will have some
bearing on how desirable we think it is to warn
about the safety issues.

DR RUSSELL: The overall effect size
across all three studies was 0.69

DR. WANG | amtal king about the
differential between the effect size in your
pivotal trials and what is known about the effect
sizes for other ADHD treatnents and what is the
clinical significance of the difference.

DR. PINE: Can | ask a question about that
0.69? That is a Cohen's D for the difference in
active versus placebo? |Is that what that
difference is?

DR RUSSELL: Dr. Kingsbury, can you
coment ?

DR. PINE: You know, typically nost people

go by Cohen's D criteria so stinulants have Cohen's
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D effect of somewhere in the low1ls, 1 to 1.2.
Strattera | think is frequently quoted as 0.7 to
0.8. So, if it is 0.7, if that is a Cohen's D for
the difference in the change of active that
accounts for placebo and that woul d be a reasonabl e
effect size. But | would like to hear if that
really is the effect size they are quoting.

DR KINGSBURY: Specifically calcul ated as
the difference in treatment effect divided by the
pool ed estimate of the standard error

DR PINE: The pool of the placebo?

DR. KI NGSBURY: The pl acebo.

DR PINE: So, that is a reasonable
effect. It is not huge but it is within the realm
of an effective agent.

DR WANG Would you say it is getting to
the point where this would be a second-1line
treat ment ?

DR PINE: | would not say that.
Cinically, based on an effect size of 0.69, |
woul d not say that that would make it a second-line

agent necessarily. It is clearly |less than what
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you woul d expect in stimulants but | would think
about it simlarly as | would about atanoxati ne.

DR. LAUGHREN: | think if you are going to
be comparing effect sizes for different drugs you
ought to be looking at it in the sane trial because
it varies a lot fromtrial to trial. It is going
to depend on the sanple size and on the placebo
response. So, | think it is really hazardous to
compare effect sizes, whatever measure you are
usi ng, whether it is Cohen's D or anything else, to
cross-study conpari sons.

DR PINE: On the other hand, since we all
know of nulti-drug trials where people obviously
are grappling a little bit with the efficacy data
think we have to say somet hing about, you know, in
the universe of studies of ADHD, is this in the
real mof a reasonable treatnent or not. Again,
woul d agree; | wouldn't quibble with what you sai d.

DR WANG And | amnot arguing. | am
just trying to kind of qualitatively understand
whether if there is a warning, whatever shape or

formit takes, and it drives down use or
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effectively turns nodafinil into a second-line
treatnment, is that a terrible thing? Is it a good
thing? Is it neutral? That is what | amtrying to
ki nd of understand.

DR REESE: Dr. Rappley?

DR. RAPPLEY: | want to go back to the
skin issue so if anybody else wants to tal k about
the effect--keep going? Okay. | would like to ask
Dr. Bigby if he mght have some insight about how
we m ght think about the spontaneous reports of
St evens-Johnson syndrome and how that conpares to
the actual incidence.

DR BI@GBY: Actually, that is a very good
question. Neil actually did a study in Canada
where he ascertained cases of TEN, and he can give
you the details of the study, and conpared it to
t he spontaneous reporting systemthey have in
Canada. | think that it is vastly under-reported.

I looked at that paper last week and | think it was
10 percent or less than the cases that he found
that had actually been reported. | think the same

is true for other researchers that have | ooked at
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reporting of TEN vis-a-vis drug usage in an attenpt
totry to determne rates of reactions.

DR. SHEAR That is correct. W tried to
| ook at patients with TEN and contacted burn units
across the country to see patients who were coning
in versus what was actually reported to Health
Canada t hrough t he spontaneous reporting system
and we cane up with a nunber of around 10 percent
that were actually reported. So, we realized it
wasn't necessarily the burn doctors but probably
hospital pharnacists who were reporting it or other
heal t hcare professionals but still it was about a
10 percent reporting rate.

DR REESE: Dr. Pfeffer?

DR. PFEFFER. Again a clarification, Dr.
Bi gby. Maybe you can help us. You said that the
St evens-Johnson was dose rel at ed.

DR. BI GBY: No, no.

DR PFEFFER. Then if you could clarify a
little bit nore about the onset of this type of
skin probl em

DR BI@&Y: | nmean, | think SJS and TEN
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are idiosyncratic hypersensitivity reactions. |
tend to shy away fromtal ki ng about mechani sm
because | don't think anybody really knows what the
mechanismis. Developing the disorder | think is
not dose related but the point | was trying to nake
about the dose perhaps being a factor is that | am
aware of at |east two studies that have shown that
the patient prognosis is better if the drug is
identified and stopped, and it has nostly to do
with the half-life of the drug and the body's
ability to clear the drug. | think that if you
start with a greater concentration it will take you
| onger to have undetectable levels and it mi ght

af fect prognosis. | don't think it has anything to

do with the incidence.

DR PFEFFER:. One other question about the

syndrone, if a child develops this on a nedication
such as nodafinil, would that child be at increased
risk in the future for the syndrone? In other
words, would the exposure to this particular drug

increase the risk or would that not be an issue?

DR BIGBY: Increase the risk if they were
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exposed to any drug?

DR. PFEFFER Either any drug or whatever
causes the syndrone, yes. Does it lead to
sensitization?

DR BIGBY: Well, the only definite thing
that i can tell you is that if they got the same
drug again it mght be that they woul d have the
same reaction. Whether it identifies them as
someone who is nmore likely than the genera
popul ation to do devel op TEN to other drugs,
particularly drugs that are known to be associ ated
with TEN, | can't answer that question although
there is sone suggestion, not entirely convincing,
that that might be the case. But it is not clear
to ne that the exposure to the drug and the fact
that they devel oped the TEN as the cause of that
i dentifies them as sonmeone who has that potential
So, | don't know if |I am answering your question
I think that a patient that develops TENto a
drug--there is sone evidence that they are nore
likely to develop that type of reaction to drugs.

But | think probably they were that way before the
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exposure.

Actual ly, again, this is a subject that
Nei |l has done nore work on than anyone | know.
mean, | think it would be useful for you to hear
his comment on it as well.

DR SHEAR  Thanks, Mchael. It is a
difficult question because you are not going to get
enough data ever to really do that, especially if a
child has had TEN. For every drug they get in the
future the parents ask can this drug cause TEN, it
is no longer a hypothetical possibility and if the
answer is yes, but don't worry that couldn't
possi bly happen in a billion years, you know t hey
are not going to get the drug. So, you are not
going to collect that data.

What we did show was that anong the
aromatic anticonvul sants there was a risk of
cross-reactivity and that is even hard to explain
structurally. W don't know why that is but we
showed in vitro and in vivo that it does seemto
exi st. But otherw se, usually people who have had

St evens-Johnson don't get it again.
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DR REESE: Dr. Mal one?

DR. MALONE: | know you said that dose
probably was not related to Stevens-Johnson but |
guess it is a simlar question, is there any
mechani smthat will explain why a group of children
getting 340 ng of the drug m ght have a higher rate
of Stevens-Johnson than those being treated for
daytinme sl eepiness getting 200 ng or | ess?

DR. BIGBY: The only thing | can do is
repeat | don't think the devel opnment of TEN, as far
as anyone knows, is a dose-dependent phenonenon.

DR. GOODMAN: | think you are being
appropriately cautious but there is the other
factor we discussed of the sulfone netabolite.

Al though there is no proven relationship, there is
certainly a suggestion based upon other conmpounds
that have been associated with Stevens-Johnson that
have that sul fone group. So, is it at |east

concei vabl e or plausible that the higher |evels of
that netabolite could pose a greater risk for

devel opment of Stevens-Johnson syndrome?

DR BI@Y: 1Is it conceivable? Yes. But,
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I mean, | think the threshold for whatever it is
that is the mechani smfor devel oping TEN is
exceeded by all of the doses that you are talking
about here. | nean, yes, what you said is
hypothetically true. The problemis | don't have
any evidence to say that it is or isn't.

DR VAUGHT: M. Chairman, if | could
address that for you, please?

DR. REESE: You may.

DR VAUGHT: Thank you. What | would like
to do is just perhaps orient the panel a bit.

[Slide]

Because of the inference of the sulfone to
agents that have been directly associated with the
occurrence of SJS--1 amnot going to do a chem stry
| ecture today but on the right-hand side of the
slide is the nodafinil sulfone. Wth the
structural characteristics thereis, in fact, a
simlarity across two agents that have been
directly related to SJS. Obviously with the sulfa
drugs and the aryl -sul fonam de val decoxi b, the only

simlarity is the sulfone group. | think what you
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will notice is--and | agree with Dr. Bigby that
whil e the mechanismis not well-known, in genera
with the sulfa drugs the am ne group becones
activated and it is believed to be one part of the
overall syndrone that is created, as well as the
fact of the close association of the sul fone group
to the aromatic ring. Valdecoxib is simlar to
this in that it has a sul fonam de group again
associated with the phenyl group. Wile this is
not a conclusive relationship, there seens to be a
very broad preponderance of this type of structura
feature being associated and directly related to
SJS. W can see that with the nodafinil sulfone
moiety this is structurally sinply not sinilar to
these agents.

DR. MANNHEIM We have a simlar slide
woul d like to show.

[Slide]

DR CAVANAUGH We al so | ooked and | have

to say | amvery inpressed with the |evel of

di scussi on today from everybody. Wen Dr. Mannhei m

asked ne about Stevens-Johnson and | heard that
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there was a sulfone, | said, well, you know,

sul fonamni de, as you know, is classically thought of
and it is in the labeling. Sulfonam des in genera
are labeled as 0.1 to less than 1 percent. You can
again see the sulfone here with the amine, and that
is the sulfonamde; this is sul fanilam de and you
can see it here and, again, sulfanethoxazole.

As you pointed out, there is sone
simlarity with the sulfone but the amine is
separated by two carbons and there is also a ketone
here. |f you | ook at sul facetam de, and here you
see a 3D structure rendering so you can see it a
little clearer with the two oxygens, two carbons
separated, a third oxygen and then the nitrogen
which is going to be withdrawi ng electrons. If you
| ook at sul facetanide, the difference is that
i nstead of the nitrogen being on this side, it is
basically substituting for this carbon. So, this
is a sulfonam de but it has a third oxygen, it is a
third atomaway. The interesting thing about
sul facetanmide is that it has been reported to cause

St evens-Johnson, at least in the labeling, at 3
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percent--1 believe it is in the labeling; it mght
be in other places--and that is an eye drop. You
know, people have died with even the first dose of
eye drop where they have a history of sensitivities
to sul f onani de

So, you know, this whole issue of is it
the sulfone, isn't it, | think what you have been
hearing is that it is very, very nuddy. W don't
know. You have heard factual information and we
don't know. The same with the dose. It is too
smal | nunbers. W don't know. It is plausible.

Is there cross-reactivity? WMaybe yes, nmaybe no; we
don't know. So, these are sone of the issues that
we have been struggling with and I amglad the
committee is dealing with them

[Slide]

Let's see, was there any other point |
wanted to make? The only thing that | wanted to
point out is, you know, we have been tal king about
St evens-Johnson and there has been tal k about ot her
hypersensitivity reactions, and I went through the

various cases of rash and you heard earlier about
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the PK and the exposures not being any different,
and that is about what you would expect. But a |ot
of those rashes also were just general rashes.
When you | ook at cases that could be possible
hypersensitivity, you have several cases of
allergic reactions. You have the vesicul obul | ous
possi bl e SJS. You have increased LFTs. One of
them was a hypersensitivity. You don't have
anything up here in the teens but it also could be
due to the nunbers. But in general the percentage
for possible hypersensitivity is kind of

consi stent.

[ Slide]

These are the individual cases and you can
see the conbination of synptoms. Here is an
allergic reaction. Here is an allergic reaction
with nothing else. Here is an allergic reaction
with a rash. Here is the increased LFTs with
eczema and that is the individual--oh, | amsorry,
here is the increased LFTs with edena and urticaria
and that is the individual who was 17-fold higher.

You al so have hives, fever, whatever. So, there is
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sone evi dence of additional hypersensitivity. W
are just arguing about nunbers at this point in
time.

DR GOCDVMAN: That is hel pful. Thank you
very much. | have a nore gl obal question for
anybody on the FDA side about the safety data. |Is
the FDA in general satisfied that there is
sufficient long-termsafety data at the doses being
used for the pediatric popul ation? W have focused
a lot on the acute trials, individual areas of
concern, but just in terns of a kind of nore
panoram c view do we have sufficient |long-term
safety data at this point for this dose in this

popul ati on?

DR. LAUGHREN: I think | renmenber fromthe

earlier slide that we now have about 240 patients
greater than six nonths. 1s that right? That is
about as nuch as we usually have. Again, this is
not a new conpound. |f there were sone adverse
event that we thought was related that had a | ong

| atency we might be nore worried about it. | think

the event that we are nost concerned about here is
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one that probably has a short | atency.
Questions to the Commttee
DR. GOODMAN: That satisfies ne. | would
like to turn to the questions, if we could have
those projected. There are two questions for which
we nust take a vote. The first question is has
nodafinil been shown to be effective for the

treatnment of ADHD in children and adol escents?

Nunber two, has nodafinil been shown to be

acceptably safe in the treatnment of attention
deficit hyperactivity disorder in children and
adol escent s?

When we get to nunber two | would like to
break that down in the follow ng way, starting
first with dermatol ogi cal issues because those have
been the nost salient features; then with cardiac,
growt h and psychiatric. Let's begin with the first
question pertaining to efficacy.

I think I already shared ny view earlier
and that has not changed, that | amsatisfied that
there is sufficient efficacy data as we have heard.

You know, we don't have a direct head-to-head
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conparison with an active conparator. That is
unfortunate but it is not an atypical situation
When we have | ooked at the effect sizes, | think
nmost of the experts in the roomsaid it is probably
not quite at the level of the stinmulants. It is
probably closer to the range of Strattera, yet it
is still quite effective and has certain features
that | think would nmake it a valuable addition to
the armanentarium | just shared ny opinion but I
want us to have a discussion and hear from around
the room fromall of you, regarding the efficacy
question. Anybody can vol unteer.

DR REESE: Dr. Wang?

DR. WANG | would just second that one
caveat about the conparative efficacy. | think it
woul d be useful to have additional data just to
under stand where in the armamentariumthis woul d
fall. That is number one.

Nunber two, another big area of a question
mark is the dose. | think it is unfortunate and it
woul d be hel pful if there were nore data to suggest

whet her you have fathomed the | ower bound of the
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dosi ng range because, as Dr. Bigby said, maybe the
devel opment of these skin rashes isn't necessarily
dose dependent but the prognosis may be dose
related. So, getting kids on the snmall est dose
possi ble would be optimal. | don't knowif this is
additional trials but some way to understand if a
| ower dose m ght be useful

DR REESE: Dr. Pfeffer?

DR PFEFFER: | share that idea and
concern and | asked the question previously. It
seens that trial 309 was a fixed dose and is the
dose that was proposed, which was the higher doses.
Trial 311 was a flexible dose and it |ooked to ne,
in slide 53, that there was denonstrated efficacy
early on and | amassunming it is at a | ower dose.
Then, on slide 54, while it was a flexible dose we
heard that it was a very rapid increase of dose
early on. So, there wasn't enough sense in that
trial if a lower dose mght also have been
effective.

So, while | think there is definitely

denonstration of efficacy, the efficacy is
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denonstrated on the high dose and the question
about would a | ower dose serve the purpose is not
answered clearly.

DR REESE: Dr. Tenple?

DR. TEMPLE: Well, | think it would be
hel pful if, maybe with another | ook, you took a
| ook at the Phase 2 study that led to the
concl usi on that you need the high dose, nunber one.
I nmean, we press people for dose-response data al
the tinme but apparently we were satisfied that that
had rul ed out useful ness of |ower doses.

The other thing to do is | ook at the
average dose or maybe even dose groups in the
titration studies to see whether, while the dose is
still quite low, there is some separation. | nean,
that wasn't the planned anal ysis but the conpany
may have that. Early on there is not nuch
separation so at least for the earliest part of the
titration you really don't see nmuch. Then at
either three weeks, four weeks, five weeks you do,
but we don't know the doses or the average doses or

the subsets of dosing by that tinme. So, perhaps
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one could |l ook at that and see if we have an answer
al r eady.

DR REESE: Dr. Arnenteros?

DR ARMENTERCS: That is fine, but it
could also be an artifact of the tinme |ag between
adm ni stration of the drug and response.

DR TEMPLE: | totally agree. If you
didn't see sonething you wouldn't really know
whet her a | ower dose m ght--but it was the Phase 2
study that | think is what convinced the D vision
that the dose-finding was sufficient. So, | think
if you don't think that is adequate we need to know
why.

DR REESE: Dr. Pine?

DR. PINE: | guess just briefly to second
some of the statements, it |looks at |least to ne
fairly clear that there are not a | ot of questions
about efficacy. 1t sounds |like the data have been
reviewed a fewtines. Just in looking at the three
studies, on the face of it there can be a
reasonably strong case nade for efficacy here, and

I don't know that | have a big need to discuss it
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much further although | would be happy to hear
ot her peopl e's thoughts.

DR. REESE: Dr. Rappley?

DR RAPPLEY: Speaking fromthe point of
view of a clinician, | would say that this is a
medi cation that | ooks to be sonewhat |ess effective
than the other options available to ne to treat
attention deficit hyperactivity disorder, and it
has the comon side effects, common and mild side
effects that are very simlar to the other agents.
So, it would probably be perhaps a fourth or even a
fifth line of nmedication that | mght turn to in
order to treat a child who was not responding to
the ot her nedications.

DR. GOCDMAN: | wondered if you woul d
revise that positioning of the medication if you
had a sense of abuse potential, diversion
potential. W can talk about that a little bit
nore today, but | have heard a variety of different
views on this. It would appear that the abuse
potential is less than with some of the stimulants

but it is certainly true we often don't find out
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about abuse potential until a nedication becones
wi dely available in a particular popul ation. So,
was just wondering if you mght revise that if you
felt that the abuse or diversion potential was
| ess.

DR. RAPPLEY: Well, | would like to answer
that in two ways. One is that we have heard that
one reason a physician mght want to use this is so
that the physician would not have to deal with
controll ed substances. | don't |ike that argunent.
That is not about what is best for my patient in
terns of their condition and their treatnent. That
is about a systemthat nakes it difficult for ne to
deliver care effectively. So, | would rather
educate ny famlies that this is not a narcotic and
it is controlled for sone legitinmate reasons and it
is the best set of nedications | can use and,
therefore, I will work with that. So, | don't see
that as persuasive.

The ot her suggestion that it would be |ess
likely to be abused as an agent itself, | think

that mght be attractive tone if, in fact, | was
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| ooking at a fam |y where | thought abuse by ot her
famly nmenbers or ny patient was possible, which is
not an unusual case for ny practice. But | have
other agents in the classification of stimulants
that | could turn to for that purpose

DR. GOCDMAN: Ot her comments on the issue
of efficacy before we take a formal vote? Dr.
Tenpl e?

DR. TEMPLE: | am actually enbarrassed to
have to ask this, but outside of maybe psychiatry
this Cohen's Dis not widely used. Could sonebody
dilate on that a little bit? To divide effect size
by some kind of neasure of variance seens to give
you somet hing that doesn't have tangibility.

DR. PINE: It is not dividing the effect
size. Maybe Andy can talk nore about this. It is
dividing the mean. So, it is a difference in neans
di vi ded by pool ed standard deviation. It kind of
goes back to the in the social sciences, in a
widely cited book in the nmid '80s, about
statistical power for that particular netric, which

was the difference in nmeans divided by the pooled
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standard deviation in the two groups. Standards
were kind of put forth that were somewhat arbitrary
at the tine, in the md '80s, for a small, nedium
and large effect. And, there are standard
deviation units so up to 0.3 was a snall
difference; from0.3 to 0.8 was nedium and above
0.8 was |l arge

Then, what has happened over the last 15
years, particularly anong pediatric
psychophar macol ogi sts but al so adul t
psychophar nacol ogi sts, is that those standards have
been applied and they tend to fit in ternms of how
peopl e thi nk about nedications clinically.

Typi cal |y, medications that physicians tend to
thi nk about as powerful tend to have | arge
standardi zed differences or a difference in
standard devi ati on of approximately one unit
between an active treatnent and an inactive
treatment. Simlarly, mediumtreatnments tend to
followin the 0.5 to the 0.8 range.

DR. TEMPLE: It sounds, for exanple, |ike

maki ng your study | arger nakes your effect size
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| ook bi gger.

DR PINE: No, it will not.

DR TEMPLE: Whn't decrease the standard
devi ation?

DR PINE: No, it will not do that. In
fact, one of the nice things about the Cohen's Dis
that it is independent of sanple size.

DR TEMPLE: We will talk off-line.

DR GOCDVAN. O her comments before we
call the vote?

[ No response]

In that case, we are voting on the first
question on efficacy. W have three options, yes,
no or abstain. Let's start with Dr. Mehta.

Al t hough officially his vote doesn't count, in ny
m nd his non-vote is extrenely persuasive.

DR. MEHTA: On this drug it is not an
issue but | think it is a pleasure not to be able
to vote on nost of the drugs! | think there is
cl ear and persistent evidence of efficacy so
efficacy-wise | don't think I have an issue.

DR. MALONE: | don't have any issue with
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efficacy either. | think that all the studies were
positive and overall it |ooks effective.

DR. REESE: Ms. Dokken?

MB. DOKKEN:. Yes on efficacy.

DR. REESE: Could you say your nanme before
you gi ve your vote? Thanks.

DR VELLS: Barbara Wells, yes.

DR. ARMENTERCS: Dr. Arnmenteros, yes.
DR. PFEFFER. Dr. Cynthia Pfeffer, yes.
DR. ROBI NSON:  Del bert Robi nson, yes.

DR. LEON. Andrew Leon, yes.

DR. PINE: Danny Pine, yes.

DR GOCDVAN:  Wayne Goodman, yes.

MS. BRONSTEIN: Jean Bronstein, yes.

DR. WANG  Phil Wang, yes with those two

caveats earlier.

DR. RAPPLEY: Marsha Rappl ey, yes.

DR. BIGBY: Mchael Bigby, and if you
really want ny opinion about the efficacy of a
psychi atric drug, yes.

[ Laught er]

DR GOOCDVAN: Do you want to recap for us
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Cicely?

DR. REESE: Well, "the yes" have it. It
i S unani nous.

DR GOODVAN: Let's turn to question
nunber two, which is a bit nore thorny--

DR. BIGBY: Could I ask a question?

DR. GOCDVMAN:  Who has a question?

DR BIGBY: M. Is there a definition for
acceptably safe?

DR GOCDVMAN: It is the sane that you
woul d use in dermatol ogy!

[ Laught er]

DR REESE: Dr. Tenple?

DR. TEMPLE: Well, this goes back to the
| aw and various el aborations of it. What the |aw
asks is that safety be assessed by all tests
reasonably applicable--a very broad standard that
you could drive any sort of truck through; and that
it show the drug to be safe for its effective use,
whi ch has generally been interpreted to nean that
the benefits appear to outweigh the risks. But it

goes on to nake it clear that sonething can be
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unaccept abl e either because it shows sonethi ng bad
or because you haven't done enough. W have

el aborated on that in various risk nmanagenent
things but it is always the same--have you done
what you need to do or enough of what you need to
do? A judgnent call obviously. And, can you
conclude that in light of what it does that is good
for you, you have acceptable risk? That is what it
al ways means.

DR GOCDVMAN:  As we return to this
question, | would like to break it down to
different categories. Let's start with the
dermat ol ogi cal issues first. | wonder if | could
turn to you, Dr. Bighy, to offer your opinion on
whet her you think this drug is reasonably safe in
this popul ati on, given what we have heard today
about possi bl e dernatol ogi cal conplications?

DR. BIGY: | think that the drug should
be put in the context of other currently avail able,
mar ket ed and hi ghly used drugs where over tine it
has becone clear that they are associated with the

devel opment of severe adverse skin reactions, such
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as TEN and SJS, and | think that this drug wll
find itself anong that group

DR. PINE: Can | ask you a question about
that? | actually found, and | don't know what the
number of the slide is fromDr. Andreason--1 found
the slide that gives the |abeling of Lamicta
interesting and relevant and | wondered if you
m ght comment on that. For Lamictal it says
St evens-Johnson syndrome--it gives 8/ 1000, that is
what it gives in children. It is page 8, on the
bottom Because | do think your coment about
placing it in the context of other medications is
very hel pful and lanotrigine is a nedication that
there is sone famliarity with and | wondered if
you m ght comment on the conparison. It has a
bl ack box bel ow age 15, lanptrigine. |Is that
right? | think that is right. That is ny
recol | ecti on, anyway.

DR BIGBY: You know, the problemthat |
think you are going to have is that you are goi ng
to have a difficult time comng up with and

agreeing on a nunber, but | do think that the drug
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shoul d be | abel ed as one where peopl e should be
aware that it could be associated with SIS/ TEN
Actually, | amquite surprised at the 8/ 1000 nunber
because you are pretty close to one percent. You
know, that is a pretty high rate for TEN. So, |
don't know, | nean, | have a hard time believing
that the nunber is really that high. 1Is it really
that high?

DR. PINE: | don't know. | amjust
| ooki ng at what Dr. Andreason--

DR GOCDMAN:  The nunbers have come down
over time. |s that correct?

DR. ANDREASON: Well, it is hard to say.
If you |l ook at the prospective registry study that
was done, there was one death of Stevens-Johnson
syndrone in that prospective registry with 1983.
So, the idea that it is nore common in children
than in adults is fairly well accepted. | think
that the nunbers are reasonabl e from what we know.
I think they are reasonabl e estinates.

DR. GOODMAN: It was placed in a black box

and even though over tine it would appear that the
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incidence is lower for lanotrigine it has
mai ntained its black box position. Is that
correct?

DR ANDREASON: | amnot aware that the
nunbers have actually been docunented to conme down.

DR. TEMPLE: But if you had one death in a
t housand peopl e you woul dn't renove the bl ack box.
That is an inpressive nunber for nost drugs.

DR. GOCDMAN:  Dr. Bigby, | have a
foll owup question too. | agree with your position
but I just want to clarify the basis of it. It
seens |like it is largely on one case, one case in
whi ch you have fair degree of suspicion or
confidence that there is a bona fide case of
St evens-Johnson syndrome and, given the
denom nator, that was enough for you to be
concerned. |Is that fair?

DR. BI GBY: Yes.

DR GOCDMAN:  And there was some exanthem
as wel .

DR. BIGBY: That is fair. | nean, that is

a fair statenent of ny position.
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DR GOCDVAN: Let ne just follow up then
There is this disconnect that we have all talked
about--the real concern here is the extrapol ation
to large nunbers and there is the disconnect with
the postmarketing surveillance. But it would seem
to ne that that could in part be explai ned by
dosing. | think | understand that dosing may not
determine the incidence but it may have played a
role in the persistence of the problem So, we
don't know whether the sul fone metabolite is
rel evant or not, nevertheless, we don't have a | ot
of postmarketing data in that age range at that
dose and that could, indeed, explain the | ower than
expected rate in that population, in ny mnd at
least. | just want to see others' reflection on
that position.

DR BIG&Y: Can | just nmake a comment ?
You know, | have been involved in quite a few of
t hese di scussions about incidence of side effects
post marketing, and one of the things that is really
striking about postmarketing studies is that unless

they are very rigorous they don't detect much. So,
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when you are relying on spontaneous reports | think
that you are going to mss a |lot of the cases that
were, in fact, cases and it is striking how poor,
in terms of pickup of adverse reactions,

post marketing studies are unless they are really
done with sone sort of design in nind.

DR TEMPLE: Chviously a problemis that
nobody can answer the question of what the degree
of under-reporting is and it is estimted widely.
However, there is a lot of reason to think it is
| ess bad when events occur that are likely to be
drug related. So, for exanple, we have been pretty
good at picking up acute hepatic necrosis in cases
Ii ke that because when that happens the drug is
hi ghly suspect. When we approved a drug that was a
maj or 3A4 inhibitor we got cases of rhabdomyol ysis
because it inhibited the nmetabolismof a couple of
statins. W get cases very rapidly. Now, | don't
know whet her we got themall but these kinds of
things you probably do better than things that
happen regul arly in the background--seizures,

things like that--where why woul d a person decide
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that the drug did it. So, it is not that

di scouragi ng for things that are obvious and that
deepens the nystery to me because, you know, the
fact that the dose is about half what you would
recomrend now, that doesn't nmeke it seemlike there
shoul dn't be any cases. | nean, that is why it is
here, because we find it a little surprising that
there are no cases and yet there was one.

DR. CAVANNAUGH: In terns of your
question, Dr. Andreason showed a slide where he
esti mated about 11,000 children 6-12 years ol d who
were probably getting nmodafinil fromthe
post marketi ng experience. |f you take that 1/900,
that is just about 0.1 percent. So, if you take
0.1 percent of 11,000, that would be about 10
cases.

Now, it is comonly quoted that reporting
rates are about 10 percent. That is based upon
drugs where they nmay have been on the market a
while but, all of a sudden, sonebody publishes an
article with a case-control series and then

everybody el se starts reporting it. In that case,
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after people are, you know, kind of all reporting
cases, that is where you get the 10 percent. You
know, if you even took 10 percent of 11 cases or 10
cases you mi ght expect one case to be reported.
Now, yesterday you heard that psychosis
and aggressi on was about one percent consistently
with the various drugs used for ADHD. Back in
June, we al so discussed this with Concerta
specifically and you have about 1.25 mllion kids
on Concerta and we know now that it is about one
percent in terms of psychosis. Yet, you were
deal i ng six nmonths ago--say, one percent out of
1.25 mllion is 1250 and yet you were only dealing
with--1 can't renenber the nunber but maybe 30
cases. So, it was less than one-half of one

percent that was the reporting rate.

MS. BRONSTEIN. M question is to the FDA

What ki nd of requirenment does manufacture of
Lam ctal have for postnarketing studi es and
reporting of incidence?

DR ANDREASON. | amnot sure what the

requirenents are. Right now, they have al ready
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conpl eted the registry study. That is in |abeling.

There is already a black box. | think that the
ri sk has been capped. | amnot sure exactly what
nore one would want. It is also noted in the black

box that it is only approved in children for Lennox
Gasteau even though it is approved for other things
in adults. | think that is about all we could
expect.

M5. BRONSTEIN: Thank you

DR REESE: Dr. Laughren?

DR LAUGHREN: | want to cone back to the
poi nt that Dr. Cavanaugh was making. | think there
is areal problemin knowi ng what the extent of
under-reporting is and it probably varies so nmuch
dependi ng on what the event is. Wth sonething
i ke psychosis, especially depending on how you
define it and if you are defining it just as
hal | uci nations, a |ot of those probably aren't
going to get reported because it is a fairly comon
event in the background. Something |ike
St evens-Johnson, which is an extremely unusua

event, a very alarmng event, is probably nmuch nore
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likely to get reported. But the truth is we don't
know what the extent of under-reporting is so you
have to factor that into this. It is hard to know
what it neans that you don't have any reports anobng
roughly 35,000 kids who have been exposed to it
postmarketing but it is a disconnect and you j ust
have to figure that in, in your overal

deli berations on this matter.

DR. REESE: Dr. Mehta?

DR MEHTA: | think it is just a comment
to Dr. Cavanaugh too, essentially reiterating what
Dr. Laughren said. | can't believe that 90 percent
of the Stevens-Johnson syndrone which occurs in
patients, either in Europe or in this country, is
not reported.

DR ANDREASON: Al so, those nunbers on
exposure are uni que patients between the years 2002
and 2005 only in the United States.

DR REESE: Dr. Tenple?

DR. TEMPLE: This is right at the heart of
all this. |If you really believe the one case is

likely to be drug related you are tal ki ng about a
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rate with a point estimate of sonething |ike 1/1000
and a | ower bound that is a |ot worse than that.
That is one problem

One question is how reassured to be by the
fact that the pediatric use in the outpatient
setting hasn't produced any, and | guess if you
foll ow what Dr. Cavanaugh said you shouldn't take
any reassurance fromthat at all because people
report so poorly. My own viewis that | take a
little bit of reassurance but it is very hard to
know. But that is what is at the nub of this.

Just to nake it obvious in case it isn't fromthe
questions, the things you can do is try to nanage
that risk, taking sone estimate of it, or ask for
more data. That is the question. That is what
question two is about.

DR PINE: | guess thinking out loud a
little bit, and in many ways my comrents are
simlar to what Dr. Tenple just said, | think if
you listen to anybody who knows about dernatol ogic
i ssues and who has tal ked about it today there is

clearly a concern anong everybody | think--you
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know, the sponsor's dernmatol ogi st was concer ned;

Dr. Bigby is clearly concerned. | guess the thing
I amstruggling with is, you know, what is the

| evel of concern. | think the other thing we would
say, and | think everybody would agree with this
and Dr. Bigby hinmself said this, that we really do
not have enough data clearly to specify what the

| evel of concern would be because there is this one
case out of 923 but, when pushed, | totally agree
with what you said, that you haven't exam ned the
patient.

So, | guess what it brings things down to
and it makes ne somewhat unconfortable is that
there is a lot of judgment call going on here for a
potentially incredibly inmportant decision. | just
feel sonmewhat uneasy with that because, you know,
you miss it either way and you could screw up big
time. | don't know if that says we need to get
nmore data. | don't know what that says but it just
seens to ne that we are stuck in a way.

DR. GOCDMAN: Let ne take it fromthere

So, | think the real question | would like to
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di scuss now about this issue anbng the conmittee is
whether it warrants a black box for that concern
about Stevens-Johnson syndrome. | think that is
really what you are alluding to there, Danny. W
have efficacy. W have agreed upon that. W have
al ready voted it. W have concerns about

St evens-Johnson but we have only one case that we
can really hang our hat on. W don't have the
postmarketing yet. It nmight be appropriate use for
a black box given that it is sonething that wll
alert the prescriber and the patient to recognize
it early. | think it is that early recognition
that could nake a difference in terns of outcone.

I am not enphatic about it. | think that
there nmight be other ways of addressing the warning
without it being put in a black box because we have
so little data at this point. Perhaps the
hi ghli ghting woul d be a step below that. There is
no question | think at this point that it should be
i ncluded anong the warnings. So, it is really a
matter of does it wind up in a box or is it

hi ghli ghted. Those are probably the two choices in
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my mind. Dr. Tenple, help us.

DR. TEMPLE: Well, | would say, not to try
to preenpt the discussion, it at |least gets a bl ack
box.

DR PINE: Wy do you say that?

DR TEMPLE: That is the |east because the
only data we have says the rate is sonething |ike
1/1000. It is life-threatening. Everybody has to
know about this and we don't know the rate. It
could be 1/300; it could be worse. | have
di scussed this with Tomand | amvirtually certain
that woul d be what we woul d do.

There are two other things to do though
that you need to think about and address for us.
One is whether it should be in sonme formor another
recomended as not first-line therapy or think
about other things first. There are various levels
of subtlety in howto do it. W also are going to
ask you whet her we should ask for nore data before
we say yes. But maybe you think we are just wacky
about the black box. That is all right, feel free

to tell us.
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DR, GOCDMAN:  Dr. Wang?

DR WANG | think there are several |ines
of argument that all point towards at |east a black
box. | nean, Lamictal sets the standard. |[|f you
are willing to put a black box for one
St evens-Johnson death out of 2000, here our best
estimate is about 1/1000. The fact that, you know,
with Lanmictal the case was a fatal one doesn't
really hold nuch weight. | nean, there are bl ack
box warnings for suicidality even though none of
the cases were fatal. So, the fact that this one
case didn't die is just fortunate | think.

DR GOODMAN: | amsorry to interrupt, but
the big difference there is we also didn't have
efficacy, or at |least very nuch efficacy.

DR WANG Granted. | think this whole
i ssue of should this, on efficacy grounds, be a
second-line treatnent again pushes you. There
appears to be | ess of a downside in putting
sonet hing like a black box because if that de facto
has the effect of causing it to be used second

after failing a stinmulant, then maybe that is, on
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ef ficacy grounds, also justified.

DR. TEMPLE: | have to say we woul d be
very unconfortable wi thout a direct comparison
asserting--1 nmean, even though everybody | oves this
measur enent and everything, we would be very
unconfortable asserting that it is second |line
because it is not as good, wi thout direct
conpari sons. You can conme back and say why don't
you ask for direct conparisons all the time. That
i s another story.

DR REESE: Dr. Rappley?

DR. RAPPLEY: Have we rendered an opinion
about whether or not this is acceptably safe? |
think in sone ways we have taken a junp here and
tal ked about what kind of | abeling.

Al so, sonething you said nmade nme think the
bl ack box | abel, or whatever warning is on the
| abel is not related to efficacy and that is not a
ri sk-benefit judgnent. That is just a statenent of
risk. Aml correct?

DR. PINE: The way it was di scussed

yesterday, and it would be nice to hear that again,
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in what nakes a black box it was a risk-benefit
consi deration and efficacy does go into the
consideration, at least the way it was discussed
yest er day.

DR. RAPPLEY: So, approval for use in
children | see as weighed risk and benefit.

DR TEMPLE: The decision to include a box
has sonmething to do with what the drug is for. |If
there were only one treatment for this and it was
considered urgent to treat it, | don't know whet her
you woul d put a black box in. W don't box nost
anti-cancer drugs, but they are all lethal in one
degree or another, because that is an expected part
of the deal. So, what it is for and what it does
has at |east sonething to do with it. So, there
are several other classes of drugs that work; you
have choices; and here is one particular liability.
But feel free to tell nme | amall wet.

DR GOCDVAN: Let ne stay with Dr.

Rappl ey's coment. | didn't nmean to short-circuit
the discussion. | was offering ny opinion but you

are wel cone to express the opinion if you feel,
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based upon the dermatol ogical issues, it is not
reasonably safe.

DR. RAPPLEY: The way | amthinking about
this is | understand that there is a particul ar
met abol i sm of this nedication in children and we
have one case of Stevens-Johnson, perhaps 1/1000.
We have plausibility that this nmedication can be
linked to this serious condition. M understanding
of under-reporting is that it is significantly
under-reported and it is nore likely to be common
and | amreflecting conments fromDr. Bigby that we
will find it associated in the future, and my faith
in postmarketing studies is sonewhat snmall.

So, given those things, | think that
children are at risk for serious side effects with
this nedication and, if you ask nme to do the cost
benefit analysis, | think it is not adequately
bal anced by what we have to offer in bringing this
to treatment of children for ADHD.

DR GOCDVMAN: | would like to hear if
others woul d share that point of view.

DR REESE: Dr. Malone?
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DR. MALONE: | think I partly share that
point of view. | don't think it is safe enough to
recomend it as a first-line treatment, especially
when we have a nunber of effective, well-known
first-line treatments--with the data that we have
right now. It may turn out that this isn't going
to be an issue but | think with the data that we
have now it is hard to recommend as a first-Iline
treatment something that could have such a
danger ous side effect.

DR REESE: Dr. Laughren?

DR. LAUGHREN: | just want to come back to
a point that Dr. Tenple was nmaking earlier about
what acceptably safe neans. Part of what is
i nherent in that concept is having enough
informati on to nake a judgnment about safety so
really want to nake sure that you consider the ful
range of options. You nmight, |ooking at what you
have, decide that you don't have enough infornation
to nake a judgnent about safety but if you are
goi ng down that path, then tell us what nore

informati on you would like to see. But | just want
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to nmake sure you consider the full range of options
ot her than, you know, black boxes and whatever.

DR. REESE: Dr. Bigby and then Dr.

Robi nson.

DR BIGBY: | actually enjoyed the conment
at the end of the table here because | don't know
if you figured this out but | like to try to make
things sinple. You know, thinking about it that
way does actually make it sinpler. The statenent
about we don't have enough information to say that
it is safe, | would actually say it the other way
and that is that we have reason to worry but we
don't actually have enough data to say it is not
saf e.

DR. REESE: Dr. Leon?

DR LEON: Well, | am concerned about a
coupl e of comments | have heard in the last 10 or
15 minutes. Dr. Pine said right nowit is just a
judgrment. Wthout putting words in his nouth, |
think we are basing this w thout enough data. Dr.
Bigby is predicting that once this is used w dely

we will see nore Stevens-Johnson; Dr. Tenple is
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sayi ng we need nore data and suggesting we shoul d
|l ook at nmore data. | don't feel confortable saying
it is safe until we have nore data. There is at
| east one ongoi ng study. Wen are those results
going to be in? There are 303 children, if | am
correct, being followed right now It is certainly
worth waiting for them and that is still a very
smal | nunber.

DR BIGBY: But those children aren't
going to help you with the issue that you have.

DR. LEON. That is a good point, yes. But
in my opinion we just have inadequate data. |In the
first 1000 there was a case. |s the next 1000
going to have 20 cases or zero cases? | don't
think we can guess yet.

DR REESE: Dr. Robinson?

DR. ROBINSON: Actually, it is
interesting, what Andy is saying. | guess ny
question is, okay, we have 1/1000, how nmany nore
kids do we have to do to where we really say the
estimate really changed dramatically, either going

down or going up, that would be clinically
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meani ngful either down or up? Are we talking about
havi ng anot her 1000 ki ds? Another 10,000 ki ds?
Because we are dealing with what seens to be a rare
event with all drugs. So, that is the question

It is always good to say we would |ike nore data
but is that in the actual real mof doability?

DR LAUGHREN: Actually, you can figure
out how many patients you need to followto cap the
risk at whatever |evel you want to be confortable
with. W have this rule of 3 which, you know,
estimates the upper bound of the confidence
interval for the finding of no cases. For exanple,
if you wanted to be confortable with a | evel of
1/ 1000 you woul d have to follow 3000 for whatever
period of tine was of interest. |If you found no
cases, that would cap the risk at 1/1000. So, you
can use that method to cal cul ate how many patients
you woul d have to |l ook at, at the doses of interest
and for the tine period of interest, with the
finding of no events that would cap the risk. Now,
if you wanted to cap the risk at somewhere near the

background rate, that is not a doable experinent
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but you could at |east figure out, say, with 3000
that the risk is no greater than 1/1000 if you
found no cases.

DR REESE: Dr. Pine?

DR PINE: | guess two things. | want to
bring up one point that we haven't spent nuch tinme
tal ki ng about, and that is kind of the need for
nmore treatments in ADHD. You know, the inportant
thing to renenber is, yes, clearly stimulants are
effective. No question, and they are good
treatnents and there are other treatnments around.
Agai n, no question. But even when medications are
effective the ampunt of inprovenent that you get
even when treatments work well is often not
necessarily what you want, and there are not nearly
enough treatnments available for kids with ADHD.

You know, | think it is hard to say where this is
going to fit in and I would totally second what Dr.
Tenpl e said, you know, to base a decision on
limted use on efficacy would not be a good thing
to do because it is a yes/no question. The

medi cation clearly works. And, | am uneasy about
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wi t hhol ding treatnment that could be potentially
efficacious given the availability of treatnents,
such as they are, for ADHD. So, that is the first
thing. | don't think we have spent enough tine
recogni zing that fact, that there are clearly needs
for other treatnments. Nunber one.

Nunber two, thinking about that on the one
hand, wi th capping the risk on the other hand, just
personal ly, off the top of nmy head, | would be nuch
nore confortable if we could cap the risk at
1/1000. | would feel nuch nore confortabl e about
maki ng a statement or decision or conclusion about
what ever the word--what is the word, relatively
saf e?--acceptably safe. If | knew that a good
estimate of the risk was 1/1000 | would feel a |ot
better. |If you are saying that 3000 cases treated
for two weeks openly and we see no cases woul d
answer that question, | would feel a heck of a |ot
better.

DR TEMPLE: That is our rule of 3, and |
amsure Dr. Leon can explain why it is not quite

right but it has been considered cl ose enough

file:///C)/dummy/0323PSYC.TXT (292 of 348) [4/4/2006 10:03:12 AM]



file://IC)/dummy/0323PSY C.TXT

Just another way to | ook at this, suppose you
thought that the risk could be as great as 1/500--1
mean, the data we have now has a confidence
interval and it probably goes down to 1/300 or
sonmet hing |ike that, where would you be
confortable? You just said 1/1000 properly |abel ed
and everybody knowing it woul d probably be okay.
But | think it is inmportant to discuss that.

DR. PINE: One in 950.

DR REESE: Dr. Pfeffer?

DR PFEFFER: | think there are severa
other considerations. | certainly agree that if we
can enlarge our treatnment spectrumfor this
di sorder it would be wonderful. But | also think
that we in a way have concern about the potential
risks in this case w thout sufficient data, and
am t hi nki ng al so about what happens in the rea
worl d once a drug is approved. Many of the
children with this disorder are treated with
mul ti pl e nmedi cations, unfortunately, and | woul d
wonder about what drugs m ght have potential for

cross-reactivity that mght increase the risk for
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these children. And, | tend to think that we have
a disorder that is severe, there is no doubt. W
have carefully tried to devel op approaches to treat
these children and perhaps a careful approach is to
ask for nore data and to sort of place that in
abeyance for the tine being until we can answer
this question with a little bit nore assuredness.

It just raises a new issue because we did talk
about some nedications, one of which I think is
commonl y used, which could have cross-reactivity.

DR. GOODVAN: Let ne clarify. W have
1/1000 and there was an estimte of--what was
it?--5 percent of cases of Stevens-Johnson lead to
mortality?

DR BI GBY: Yes.

DR GOCDVAN:. Let's start with that just
as a figure. How many open cases woul d you need to
treat, for what period of time, in order to gather
those data with sonme degree of confidence?

DR, TEMPLE: | don't think you could
i magi ne getting good nortality data--

DR. GOCDVMAN:  No, | amnot tal king about
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nortal ity data.

DR. TEMPLE: Well, to take a sinple task
as Tomsaid, if you wanted reasonabl e reassurance
that it was not greater than 1/1000, if you had
data on 3000 people and no cases that woul d provide
that. | nean, the tension we have had is here is
this one case in 1000. Here are 30,000 people
treated, no cases. |Is this just some wild, weird
fluke or is that close to the true rate? You m ght
even decide--1 nmean, you did say even if that is
the true rate, that might be okay. Maybe you woul d
make it second line or do sonething else. That
m ght be okay. But at the nonent, one of the
reasons this was brought to you is we don't know
what the rate is. W don't have enough data to
know what the rate is and it could be rather high
or maybe it is really low and this is just a fluke
and that is our uncertainty.

DR PINE: Speaking only for nyself, that
is what | would want to know and | woul d be
confortable with that, but until | knowthat it is

going to be hard for nme to nake a deci sion
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DR REESE: Dr. Rappley?

DR. RAPPLEY: | could ask it another way.
I s anybody confortable with the anmbunt of data that
we currently have? Then we could nove to
di scussi ng what additional data we need if there is
further discussion on that. | don't nean to push.

DR GOCDVMAN:  No, that is good.

DR. TEMPLE: Just one thing, as you
discuss that | think it is inmportant to think of
enough data for everybody, enough data for a fairly
scary statement that says this is only for people
who haven't responded well to other things, not
that we have data on that but, | mean, there are a
nunmber of things to think about as you discuss
t hi s.

DR PINE: Again, related to the
di scussi on we have had | don't think the questions
are really about efficacy or what the niche is
going to be so, personally, | would care | ess about
who receives the nedication in terms of what narrow
type of condition they have, and I would be nore

concerned with capping the risk estimate. Based on

file:///C)/dummy/0323PSYC.TXT (296 of 348) [4/4/2006 10:03:12 AM]

296



file://IC)/dummy/0323PSY C.TXT

what Dr. Bighy said, it seens to ne 3000 patients
treated for a nonth openly woul d be what you woul d
want to do

DR. GOCDMAN: W are not finished with
this obviously. | would like to nove on to some of
the ot her concerns we have and see if we can go
through a list and perhaps even identify where we
think that this nedication night have sone
advant age, sone possi bl e niche.

In terms of cardiac issues, those were
di scussed at some length yesterday. | think in the
context of stinmulants it was decided that an
i ndi vi dual who had known structural cardiac
abnornalities should not be prescribed a stinulant.
Wyul d we be having simlar concerns about this
agent? In the data that | have seen there wasn't
very nmuch evidence for increases in cardiac
paraneters such as heart rate or bl ood pressure
and, therefore, would it be in that context perhaps
a safer alternative?

DR. REESE: Dr. Andreason?

DR. ANDREASON: | just wanted to add that
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in the Provigil labeling already it warns agai nst
using modafinil in patients with hypertrophy and
bi cuspid aortic val ve.

DR GOODVAN:  So, you would already put it
in the sane category with the stinulants?

DR. ANDREASON: Well, it kind of already
is. It is already in labeling. Unless you felt
that the data that was presented shoul d renove
t hat .

DR GOCDVMAN: | don't see anyone sayi ng
yes.

DR. REESE: Could you come to the
m crophone and state your nane? Thank you.

DR HERSKOW TZ: Norman Herskowitz,
medi cal officer in DMP. In the labeling, as I
recall, it really discusses the limtation--1 think
this is the initial studies--to issues of nitra
val ve stenosis and regurge type of syndrones, but
not to any other sorts of cardiac history. So,
that is just for information sake.

DR. ANDREASON: | am pulling up that

| abeling for you; I amnot as fast as | thought I

file:///C)/dummy/0323PSYC.TXT (298 of 348) [4/4/2006 10:03:12 AM]



file://IC)/dummy/0323PSY C.TXT

woul d be.

DR. HERSKOW TZ: It nentions sone very
subtl e changes in blood pressure, but extrenely
subtle. In the adult studies there seened to be a
pattern of increase in anti-hypertensive use
al t hough no changes in mean bl ood pressure.

DR. ANDREASON: | have it. This is under
cardi ovascul ar systemin the Provigil labeling. It
says in clinical studies of Provigil signs and
synpt ons, including chest pain, palpitations,
dyspnea and transient ischem c T-wave changes on
ECG were observed in three subjects in association
with mitral valve prolapse or left ventricular
hypertrophy. It is recomrended that Provigi
tablets not be used in patients with a history of
| eft ventricular hypertrophy or in patients with
mtral valve prol apse who have experienced the
mtral valve prol apse syndrone in previously
receiving CNS stinulants. Such signs may include
but are not limted to ischem ¢ ECG changes, chest
pai n or arrhythmn a.

DR GOCDMAN: And that is at a | ower dose
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than i s being proposed.

DR. ANDREASON: Correct.

DR. REESE: Dr. Rappley?

DR. RAPPLEY: The di scussi on yesterday
fromDr. John Moore who is a pediatric cardiol ogi st
on the Pediatric Advisory Committee and, Deborah,
add to this if you can, we tal ked about how the
i ncreases in blood pressure and pul se were perhaps
not clinically significant for children but
statistically significant and, yet, the concern
persi sts because of the idiopathic hypertrophic
subaortic stenosis being a condition that really
cannot be detected in the population until the
serious adverse event occurs, and that it is
pl ausi bl e that increasing synpathetic tone could
contribute to that in the sanme way that running
track or becom ng dehydrated does.

DR. GOCDMAN:  After Dr. Pine makes a
coment | would like to take a ten-m nute break
before we conme back for further discussion and vote
on the second question. | need a few mnutes to

del i berate. Dr. Pine?
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DR PINE: | guess with a |ot of these
secondary adverse effects--the cardiac effects, the
psychi atric sequel ae, the gromh effects--for some
of the sane reasons that people were unconfortable
maki ng statenents about conparative efficacy,
woul d be unconfortabl e maki ng statenents about
conparative adversity unless there have been
head-to-head trials, which there haven't been. You
know, ny take fromlooking at all the other data,
besi des the dernmatologic data, | amslightly
concerned with the psychiatric adverse effects, no
more concerned here than the di scussions yesterday,
and | just think it is probably not fair, given the
data, to make statements that this is better or not
better than any other agent unless they have been
conpared head-to-head. | think it is, you know, is
it safe enough or not for all of these secondary
i ssues and, again, innmy mnd it seens safe enough,
what ever that neans.

DR. GOCDVMAN: | would agree. Let's take a
ten-m nute break.

[Brief recess]
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DR GOCDMVAN: It seenms to ne that a lot is
hi ngi ng on one case and | still haven't decided
which way | want to go based upon that pivot point.
So, let nme just go back to that case for a nonent.
First | would like to hear fromDr. Bigby. | think
I have already heard, but | need himto repeat,
that there was definitely a case of SJS but | would
like to hear again his opinion on the association
between the drug and that case of Stevens-Johnson
syndr one.

DR BI GBY: M opinion about that reported
case is that it is probably a case of
St evens-Johnson syndrone related to the drug. Now,
that doesn't nean that it is definitely related to
the drug. And, | think that the difficulty would
be for anybody to say with any certainty that it is
not drug related. But, you know, am| absolutely
certain that it was due to the drug? No. But I
woul dn't want to be put in the position to argue
that it is not drug related. That is the problem
we have.

DR GOCDMAN: | understand that the
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i nvestigator who treated that subject is here.
Coul d that person identify hinself or herself?
Woul d you mind coming forward and just describing
your inpressions of the case?

DR. REESE: Could you please be sure to
identify yourself, sir?

DR BELNOR | am Sanuel Belnor, a
pediatric neurologist and | was the principa
investigator on this case that was a 7 year-old
Asi an boy who is perhaps the nost conpelling case
for Stevens-Johnson. M inpression on this
patient--and then | will go into detail, but ny
i npression was that the nost |ikely diagnosis was
erythema nultiforne, possibly Stevens-Johnson. The
most likely etiology was a viral infection,
possi bly drug rel at ed.

The patient had shown inprovenent in the
clinical synptoms of ADHD after one week on drug
and was seen on the 14th day. On the 14th day the
patient presented with fever of 101.9, a sore
throat and feeling bad. | was out of town but the

sub-investigator, a pediatrician, saw the patient.
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The nother conpl ai ned of two | esions on the |eg

whi ch she thought were possibly a brown spider bite
but there was no rash. The next day the
sub-investigator put the patient on anoxicillin and
did a rapid screen for strep. which was negative.
The throat, he felt, looked like a viral throat
infection. There was no exudative pharyngitis but
papules in the throat. The patient was seen the
next day by a pediatric group locally. The

pedi atric group saw typical |esions of Coxsackie B
virus in the posterior pharynx and di agnosed this
patient as having a Coxsackie B virus infection.
The rash was over nost of the areas of the body but
it was nore nmarked on the face and extrenities.

Al so, they felt that the two | esions on the | egs
were the target |esions of erythema nmultiforne.

The patient did not devel op any
apparent--there were no lesions in the nmouth at
that time and no nmucous nenbrane invol venent.

About six days later--1 apol ogi ze, we have a rea
| ack of data because the nother did not bring the

patient back to us until four weeks after the rash

file:///C)/dummy/0323PSYC.TXT (304 of 348) [4/4/2006 10:03:12 AM]

304



file://IC)/dummy/0323PSY C.TXT

devel oped, in spite of being called on nunerous
occasions. She had a single fam |y business and
was the only enpl oyee and woul d not bring himback
He went to school many of these days. W told the
famly the day of the rash to stop the drug. The
teacher recommended, on day 23, that she felt that
he shoul d go back on the drug because his behavior
was much worse and t he nother gave hi m one dose of
the drug and nothing really changed nmuch except
that she felt that he was maybe pealing nore and

did not give any nore.

No one saw the lesions in the nouth, other

than the nother, and she thought that there were

I esions in the nouth because he would not eat well.
No physician see rmucosal involvenment. He did

conpl ain of burning when he urinated, which is a
possibility.

The patient really felt quite good during
this four-week period fromthe onset of the rash
until we saw himnext. He went to school about
hal f the time. The nother was really unconcer ned.

When | saw hi m four weeks after the rash onset |
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saw no lesions in the nouth. There was no evidence
of any previous lesions in the mouth. He was
happy; no stress. And, his skin was pealing.

There was no evi dence of any dernmal invol venent
other than just sonme pealing of the skin, mainly on
the extremities. There were no lesions in the
posterior pharynx of the Coxsackie B virus.

If we had seen the patient earlier we
obvi ously woul d have done a skin biopsy. W did a
RAS test later to nodafinil and to anoxicillin--of
course, it is of limted value, but it did not show
any positive reaction.

DR GOCDMAN: | would like comrents on
what you have just heard fromeither Dr. Rappley or
Dr. Bigby. Does that help one way or the other in
t he di agnosi s?

DR BIGBY: Gven the description, | don't
think that anybody can say that that was not a case
of SJS. You know, it would be nice to knowif the
patient had typical targets or not but | don't
think you are going to get that described in this

case.
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DR RAPPLEY: | guess for ne it is the
degree of uncertainty that we have at every point;
it is sort of the added uncertainty that nakes me
uneasy; that makes nme unwilling to say that it is
just fine, let's go forward and treat everybody.

DR. GOCDMAN:  Can you repeat that?

DR RAPPLEY: It is the degree of
uncertainty that we have that nmakes it difficult
for me to say that it is fine or perfectly
acceptable to proceed with just having peopl e nmake
sure they report rashes.

DR. GOODMAN:  Dr. Pine?

DR PINE: | want to go back to the
statenent Dr. Tenple made. You obviously seened
very taken with this when you said it is at |east
going to get a black box and we noved away from you
fairly quickly. Could you just spell out your
t hi nki ng, what made you react that way? | mean, |
think it is nore than just this one case or maybe
it is just this one case but | would like to hear
t hat .

DR TEMPLE: Well, it goes w thout saying
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that | have no credible, sensible view about
whether this is a bona fide case or not. | am
listening to people who do though. So, what we are
seeing is that in something |ike 1000 people, but
per haps when you | ook at exposure it nmay be 700 or
800, you have one case that is at |east
statistically conpatible with rates that are high
enough to be worrisonme, you know, down to one in a
few hundred and up to whatever, and a condition
that is very scary and is life-threatening. So, it
all turns on believing the case. | nean, if this
was di smissable | wouldn't have said that but
everything | have heard up to now, both internally
and even fromthe conpany, says that this is a
pl ausi bl e case.

So, when your best estinmates of sonething
very worrisome are in the nei ghborhood of 1/1000,
you know, of it was agranul ocytosis or something we
are accustoned to taking full note of those. That
is really all | meant.

DR. PINE: Yes, that is helpful. Thanks.

DR GOCDVAN: Dr. Mehta?
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DR MEHTA: Actually, | have two questions
of the investigator. One is was the patient
hospitalized? And, what surface area of the body
was af fected by Stevens-Johnson syndrone?

DR, BELNOR: | amsorry, will you repeat
the first question?

DR. MEHTA: Was the patient hospitalized?

DR. BELNOR: No. Although nost of the
areas of the body were involved, the total surface
area of the body involved, according to the
mot her's history and the pediatrician that saw hi m
and our exam nation when he cane back, was |ess
than 10 percent.

DR. MEHTA: Can | ask Dr. Bigby a
question?

DR. GOCDVAN:. Sure, go ahead, Dr. Mehta.

DR. MEHTA: \What percentage of
St evens-Johnson syndrone patients woul d be
hospitalized?

DR BI GBY: Excellent question to which
do not know the answer.

DR GOCDMAN:  Ms. Bronstein?
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MS. BRONSTEIN: | think there is another
signal we can't forget and that is the adult
popul ati on on the | ow dose having three cases in a
little over a mllion, which is two cases nore in a
mllion than the general popul ation on the sane
drug. So, you know, even if there is sone question
there is also sone other linking stuff, at least in
my mnd.

DR. GOCDMAN:  Dr. Laughren?

DR LAUGHREN: Could we get sone clarity,
maybe from Dr. Bigby, on what the background rate
of Stevens-Johnson is? Then, what the reporting
rate is in this experience with this drug in
adul t s?

DR. BIGBY: |If you |l ook at sort of
popul ati on-based studies the estinate is one case
inamllion or 500,000. If you |ook at the
case-control study that was done in Germany, Italy
and France where they sort of specifically tried to
identify all of the cases over a period of tinme and
they took detailed drug histories fromthe patients

and they limted the definition to SIS and TEN t he

file:///C)/dummy/0323PSYC.TXT (310 of 348) [4/4/2006 10:03:12 AM]

310



file://IC)/dummy/0323PSY C.TXT

311
way | defined it in ny talk, it was in the order of
1/ 100, 000 to 1/400, 000.

DR. LAUGHREN: So, it sounds like it
varies anywhere from 1/100,000 to 1/million. Do we
have clarity on what the reporting rate is for
those three or four cases in adults? Maybe the
conpany woul d know t hat.

DR CIVIL: Yes, for the person taking the
transcript, my name is Rich Gvil, CGi-v-i-I. CQur
reporting rate for events coded as SJS and TEN, the
nunmber of cases we have has been di scussed. There
are five. Each of them can be | ooked at
i ndividually and, indeed, the discussions up to
this point have already excluded largely from
consi deration one of the cases, that being the
patient with subarachnoid henorrhage who devel oped
the cutaneous skin reaction in association with the
apparent initiation of treatment we phenytoin and
phenobarbital. Subtracting that case out, we have
four cases in approximately 750,000 adul t
patient-treatment years of exposure

G ven the described hazard profile which
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suggests a greater risk in the first four weeks
per haps, we recogni ze that a better denom nator for
that exposure woul d be patients rather than
patient-treatnment years. Based on what we have
estimated as an average treatnent duration of
approximately 2.5 nonths on average in the
post marketi ng environnment, we would then calcul ate
that the 750,000 patient-treatnent years translate
to the rough equival ent, based on I M estinmates and
survey data, of approximately three mllion
patients treated

DR. LAUGHREN: So, the reporting rate with
that denom nator is roughly one per mllion. So,
there you have it. | mean, you have a reporting
rate of one in a mllion; background rate sonewhat
| ess than that.

DR TEMPLE: Well, that doesn't take in
the under-reporting.

DR LAUGHREN. Right, but we usually
conpare reporting rates to background rate,
under standi ng that there is under-reporting. W

generally take sone confort if the reporting rate
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is well below the estimted background rate.

DR. PINE: | guess my question is what is
the downsi de of capping it at 1/1000 by studying
3000 nore patients? As far as | can hear, the only
downside is that we are going to delay putting the
treatment on the market for six nonths or a year,
which seens like a risk worth taking if we really
want to be sure that, you know, 1/1000 is really
the risk of Stevens-Johnson. | nean, that seens
like a fairly fair trade, you know, to be sure that
the rate is really no higher than 1/1000 and we
del ay approving a treatment for however |ong that
takes, six nonths or a year. DR LAUGHREN. That
is precisely what we are asking the conmmittee.

DR. TEMPLE: Right, and people have to
wei gh the cost of the delay and the consequences of
not doi ng that.

DR . MALONE: Mdst of the talk has focused
on the one Stevens-Johnson. What about the other
case? | didn't quite understand the case where
there was urticaria. Ws that thought to be drug

related or a signal of anything else related to
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serious skin reactions?

DR BIGBY: | think that that case is |ess
than 50 percent likely to be drug rel ated.

DR GOCDMAN: |If this were a new nol ecul ar
entity with no prior marketing experience and | was
presented with these data, with the degree of
uncertainty that we are all facing, | would say we
needed additional data, for sure. And, | think one
of the reasons that | have been on the fence in the
| ast hour or so is because it is an agent that has
been out there for a long period of tine. But,
given the fact that it is at a higher dose and it
is going to be given to a popul ation that
met abolizes it differently, perhaps | should be
taking it nore as if it were new rather than a
different indication for the sanme conpound in the
same popul ati on.

So, | would have to say | am | eaning at
this point to recommend additional safety testing.
| don't feel, as | re-read this question, that
nmodafi nil has been shown to be acceptably safe

given the doubts that we have in our minds. |If it
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turns out to be 2/1000 | think we would all regret
the decision to go forward. | don't want to do
that experinent in the postmarketing arena.

| think, that said, if we are to recomend
the studies--hopefully, the FDA woul d be the ones
to really design this--that we don't set the bar
too high. | don't want to be disingenuous. |
think that this is a drug that we all agree is
ef ficaci ous. There may be certain advant ages over
exi sting conpounds. Sonme of those are yet to be
proven. | would like to see an opportunity for the
company to come back with those additional data
that would give us an extra degree of assurance
that this case was a fluke, and that could exactly
be what it was.

DR LAUGHREN: | think it is inmportant to
be cl ear about what |evel of confort we could
gather fromthe study that | proposed earlier. The
nmost you would be able to do is to cap the risk at
1/1000. So, even if you did that and you were
confortable with that as a cap, | think the drug

woul d still have fairly strong labeling. | just
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want to be clear about that. It is not going to
make the probl em go away.

DR. PINE: Related to that, there probably
woul d be sone di scussion about, you know, |et's say
you could do a larger study and cap the risk even
| ower. You know, maybe people would want to do
that. There could be some discussion about that.

I think that is probably going a little far based
on the data we have right now. | think the
question is, is it safe enough or not and that is
ki nd of what we are debating.

DR. GOCDMAN:  Dr. Wang?

DR WANG | ama little bit |ess
sanguine. You feel that with a study of another
1000 patients maybe you will cap it at 1/2000. It
quantitatively gives you reassurance; it won't
qualitatively necessarily give you naybe the
reassurance we are looking for. One thing in favor
of additional studies is an active conparator, a
study that actually could rmaybe sort out sort of
where in the armamentariumthis might fit in.

DR GOODMAN: Dr. Bigby?
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DR BIGBY: Sonebody has to clarify to ne
then what is the black box | abeling for Lam ctal
If they have a rate of 8/1000 in children what does
the | abel say?

DR. ANDREASON:. Let ne put it up

DR. PINE: The other thing to remenber
about the labeling for Lanmictal is that it is for
Lennox Gasteau syndrone so it is a different

di sorder fundanentally.

DR TEMPLE: And for which | believe there

is no other treatnent.
DR. PINE: There is no other treatnent,

that is right.

DR. TEMPLE: It makes a difference. | am

confident if there were no other treatnent here our
di scussi on woul d be different.

[Slide]

DR. ANDREASON: Here is the |anotrigine
bl ack box, or at least the part that has the data
and the warning up front. This is for Lennox
Gasteau in kids and then adjunctive therapy for

epilepsy in adults and bipolar in adults.
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DR GOODVMAN: Dr. Tenpl e?

DR. TEMPLE: Well, | amsure you are going
to want people to discuss what you just said but I
just want to throw one other thing into the mx,
and that is, suppose the conpany did a study
showi ng definitively the way | want it shown that
it really did work in people who failed on other
t herapy--a properly designed study, not that hard
to do if it really does work in that setting, would
that make any difference in all this?

DR GOCDMAN: It would make a difference.
It would definitely wind up with a bl ack box.

DR PINE: | don't think it is an
either/or though. | would want to cap the risk

DR TEMPLE: Well, that is what | am
asking. What you have just been discussing is
capping the risk before it gains approval for this
use. What | amasking is if, before doing that,
they knew that it unequivocally works in people who
failed on other therapy would that nmake you want to
make it avail abl e even before you capped the ri sk,

with an appropriate box, or not?
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DR PINE: You know, that is a theoretica
debate. | would have to see how well| does it work;
does it really beat a stimnulant head-to-head; who
are t hese peopl e--

DR TEMPLE: That is the test. It would
have to beat the drug they supposedly failed on,
presumably a stinmulant, in a random zed trial and
it would have to beat it.

DR. PINE: That would be great. | rmean, |
can't tell you that | would definitely say forget
about the risk if you show ne that, but it
definitely changes the discussion we are having
right now quite appreciably.

DR. GOCDVMAN: | would echo Dr. Wang's
poi nt earlier that not having the conparative data
I think is a weakness of this application

DR. PINE: But, personally, | don't think
you have to have that. | nmean, | think if it
wor ked just the way it does work and you knew t hat
the risk was 1/1000, again just speaking for
mysel f, | would be confortable with that.

DR, TEMPLE: No, | just nmeant whether you
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could truncate further characterization of the risk
if you knew that thing about it. Maybe that is
such a hard study nobody is even interested but you
don't know until you ask.

DR. GOODVAN: Dr. Bigby, has your question
been answered?

DR BI GBY: Yes.

DR REESE: Dr. Ml one?

DR. MALONE: If you did such a study, then
woul d the label reflect that it was approved for
the treatnment of patients who failed other
treatnents or would it not include that in the
| abel ?

DR. TEMPLE: Excellent question. Wth
cl ozapi ne where we had those data the | abeling said
you shoul d have failed on other therapy because the
1.5 percent rate of agranul ocytosis was consi dered
unacceptable in a first-line population. So, if
there were no further characterization of risk you
m ght very well say that it is for people who
failed other therapy, and maybe you woul dn't have

to wait for the further characterization of risk
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If the risk were then further characterized and
everybody was confortable, naybe then we would fee
it could just be thrown into the m x and they would
have this particular piece of infornmation.

DR. MALONE: How well do post-approva
registries help resolve a question like this
because it won't be that easily resolved? And, how
woul d you do that?

DR. TEMPLE: Yes, that is a hard question
There are probably people better able to answer.
The nost successful registries are ones where you
are controlling distribution so, for exanple, the
cl ozapine registry, in nmy view, is a huge success
because you can't get the drug w thout going to the
ri ght pharmaci es and your nane goes in it, and one
of the purposes of it is to keep people who have
al ready gotten agranul ocytosis fromever getting
the drug again and, as near as we can tell, it has
been very, very successful and there have been
anal yses, but that is because you have to sign up
to get the drug.

Regi stries ordinarily in many other cases
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are voluntary and whether people stick to themor
not is uncertain, and they have varyi ng degrees of
success. We would have to get sone peopl e who know
nore about it than | do to answer that though

DR. MALONE: Currently, with stimulants
you al nost have to see a patient fairly regularly
because you have to keep witing the prescription
Could a registry be devel oped by requiring a script
froma doctor? At least they could ask if they had
a rash.

DR TEMPLE: Well, any systemthat linits
distribution--first of all, it is very difficult if
the drug is already available in another form
Second, they are a lot of trouble. | nean, we do
those things for drugs we are really worried about.
There is one being set up for Accutane that is nore
rigorous than before; thalidomni de--1 mean, those
are the things we are tal king about. You don't do
themlightly because there is actually sone
evi dence that they interfere with use. W have
distribution systemfor a drug called dofetilide

that is used to maintain normal sinus rhythmand a
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study, | guess out of Duke, showed that people are
using solatol or quinidine instead. Well, that was
not what we had in mnd. So, you have to fit it
into the systemand it has to work out.

DR. GOCDVAN:  Dr. Malone, by this |ine of
questioning, are you suggesting that our target
woul d be to vote in favor of the conpound but to
put in place a rigorous registry programto nonitor
for rashes, particularly Stevens-Johnson?

DR. MALONE: No, | wasn't trying to
suggest that. | don't think it is going to be easy
to answer how often a rare event occurs if you do
nore patients. So, | think in the end you are
going to have to have a | onger way of answering
that question. | wasn't trying to suggest that you

woul d approve it and then handle it that way.

DR GOCDVMAN:  Any nenbers of the comittee

that would like to argue in favor of this being
shown acceptably safe, and we are focusing on the
der mat ol ogi cal conplications?

[ No response]

I would Iike to give a representative of
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the conpany a chance to argue that point before we
take a vote.

DR. RUSSELL: | would just like to ask
Nei |l Shear to give his opinion on the risk of
St evens-Johnson.

DR. SHEAR  Well, | guess | can perhaps
add strength to your difficulty. The question of
this single case is exactly the way | would have
explained it, that there was a single case that was
sort of convincing. It didn't neet a definition of
St evens-Johnson because the body surface area of
epi dermal detachment was not high enough. It would
probably neet a definition of erythema nmultiforne
major, and it probably is post viral

The other issue you can look at is it is
not 1/1000 because it was 10/10,000--it was one and
that one could easily be zero and that one could be
two. So, in terns of it perhaps being a fluke,
think there is some strength to that argunent.

Then trying to do the bal ance that you are talking
about, | think, you know, you have raised various

possibilities. | don't feel it is upto ne to tel
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you what to do on that. But keeping track of
reacti ons has been done before for other drugs.

I would al so say that because of its
al ready accunul at ed experience, the pediatric dose
notwithstanding, this is not Lanmictal. This is not
a drug that had started right fromthe
begi nning--Lam ctal, when it was started in Engl and
out of Burroughs Wellcome, was causing probl enms
i medi ately and continued to cause issues. Now,
sonme of those are probably over-ascertai nnent
because people were junping on the bandwagon in
terns of diagnosis but, still, it is a drug that
has a very different risk and | think that has been
managed over the years, actually nany years now.
Here is a drug that was on the nmarket. It is not a
new chemi cal entity but is being used in a broader
popul ation in children so you have the bal ance
t here.

What | have seen so far has not convinced
me. | think where | would differ fromDr. Bigby is
that | don't feel that | can absolutely--and

don't think he said absolutely, but | don't knowif
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I can really confidently say that there are going
to be cases of Stevens-Johnson/ TEN with this. |
just don't see that based on the exposures we have
but that is, again, just personal after |ooking at
many of these drugs for many years. |f you | ook at
dilantin, if you | ook at sul fonam de, they were
recognized in the '30s. Wen they first cane on
the market it was clear that these drugs were
causi ng these kinds of problenms right away.

I do want to make one nore comrent since
have the nicrophone for a second, the sulfonam de
allergy story--for the severe reactions to
sul fonam de it is the aromatic amne at the end of
the nol ecul e and not the sulfonanide noiety that is
considered to be responsible. There is certainly
no evidence to the contrary and the only evidence
that exists on a netabolic basis is that the
aromatic amine is hydrolyzed to a hydroxyl am ne
whi ch goes on to becone a nitroso, which is a P450
pat hway through 2Cl9, and that is what appears to
lead in vivo and in vivo to toxicity.

DR PINE: | would like to ask you a
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question about your statenent about where you woul d
disagree with Dr. Bigby. How confidently would you
assert that you doubt that we would see additiona
cases? | understand that you said that there is
not a |lot of evidence to support that.

DR. SHEAR  Well, | guess what | would do
is look at the cases that exist. Wat is real?
What am | confortable with? W do see that there
are sone cases in the adult literature. It is hard
to tell but, you know, we do have sonme nunbers that
are low, |ike background, and they are in the
1/100,000 to 1/mllion type of range. Though
adults don't usually get Stevens-Johnson syndrone
that often, we do see it. W do see people cone
in; they have no drug and they get a rea
St evens-Johnson syndrone. So, that is probably
out there. The pediatric exposures of at |east
30, 000 children--Dr. Andreason showed the numbers
for people who were getting the drug through
various programnms, and they had none in 30,000
exposures. Again, if this case was rock-solid

St evens-Johnson, which it doesn't appear to really
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be by the usual case definitions that we use
nowadays, but if it is erythema multiforme nmgjor,
which is sonething that kids do get and sonething
that suggests viral fromwhat we heard about the
case, the nore you dig into this the nore | am
getting nore confortable that it isn't. And, unti

I had a chance to actually talk to the investigator
I don't think I would have been saying this, but

|l ooking at it inits totality and trying to bal ance
it against the other known hard-core data, that is
what makes ne nore confortable and | think | have
had that information maybe hours | onger than Dr.

Bi gby, but not nuch nore, and | think you do get
nmore confortable, and we sat down as a group of
experts to talk about it and we did becone nore and
nore confortable where that probably fit.

DR REESE: Dr. Bigby?

DR. BIGBY: Do you have a response to the
question that was asked about what percentage of
patients with Stevens-Johnson syndrone get adnitted
to the hospital ?

DR SHEAR  Yes, your answer was a good
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answer; it is a good question. | nean, we do
soneti nes see people who cone in who we think have
St evens-Johnson admitted to the energency
departnents, but | would say that if they actually
had sonme real epidermal detachnment they would be
admitted not only to hospital but probably to a
burn unit. | mean, we are tal king about sone
pretty sick people and if you see a kid with truly
St evens-Johnson syndrome, well, you are not going
to send them hone. Unless you want to, you know,
not only potentially kill the child but end your
career, you are not going to do that. This is a
serious event and it is easy to recognized. This
is not a subtle diagnosis really. | nean, these
peopl e have nucosal blistering that is not only
horribly painful but is henorrhagic, and that is
not what we saw in this case and, again, we have
not seen any reports in the larger pediatric
popul ation or the postmarketing surveillance.

DR. GOCDMAN:  Further discussion? Dr.
Meht a?

DR. MEHTA: | have worked in the drug
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i ndustry for about 40 years and | nust say that |
have worked with a lot of different drugs and

have seen during clinical studies about 20 patients
with toxic epidermal necrolysis or Stevens-Johnson
I don't recall a single patient not being
hospitalized. Every single patient is
hospitalized. It is such a serious disease because
mortality now is about 5-15 percent. Ten or 20
years ago it used to be 50 percent. So, every
patient was hospitalized.

DR. GOCDVMAN:  Dr. Rappley, do you have a
comrent ?

DR RAPPLEY: All day we have dealt with
the uncertainty before us but now we hear a | ot of
confidence that it is not Stevens-Johnson. I,
nmysel f, am not changing ny view on this.

DR GOCDMAN. Dr. Tenple?

DR. TEMPLE: Well, let ne offer a
suggestion or a question. M assunption is that to
the extent confidence that this case really
represented Stevens-Johnson, you woul d be nore

confortable with going directly to approval perhaps
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with |l anguage in the labeling, and | don't think we
are going to be able to fully do that here. So,
let us tell you--you know, we m ght tel ephone you
or sonething, but we will |look nore at this. W
have experts around even though none of us
personal ly knows about it. |If the case starts to
| ook very weak, that is going to change things and
i think we understand what you think about that.
But if the case stays reasonable strong, not 100
percent but reasonably strong then | think we have
heard your advi ce.

DR. GOODMAN: | find that acceptable. |
would Iike to call the vote on the question based
upon what we know now.

DR. RAPPLEY: WIIl you clarify what it is
that we are voting on?

DR GOCDMAN: Has nodafinil been shown to
be acceptably safe in the treatnment of attention
deficit hyperactivity disorder in children and
adol escents? You have a coment, Dr. Andreason?

DR. ANDREASON: Yes, Dr. Luke had a

question about the case report versus the report
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gi ven by the investigator

DR LUKE: Yes, in the original witten
case report it stated that it covered the entire
body. It was described very differently from how
the investigator describes it today. | think that
contributed sonewhat to the relative uncertainty
that we are now hearing within the Iast half hour
or so. So, the question is what is the real story,
was it the witten report provided by the sponsor
or is it the investigator's testinony given now at
today's neeting?

DR. BELNOR: | don't think we have changed
the story. The inplication was that it was on al
areas of the body but it didn't cover every area of
the body conpletely. It was |ess than 10 percent
of the total body surface area. It was on the
trunk, the face, the extrenities and the back

DR. LUKE: So, you are saying the pealing
is less than 10 percent but perhaps the rash
itself--

DR BELNOR No, the rash. The rash was

around 10 percent by the history that we obtained
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fromthe pediatrician

DR LUKE: Onh, so it is by history. You
did not yourself observe this?

DR BELNOR: No, the peeling | ooked |ike
it was obviously |l ess than 10 percent when we saw
the patient.

DR LUKE: So, then there is still some
doubt. It is really hard for a dermatol ogi st, and
I know ot her dermatol ogists in the roomcan attest
toit, to make an assessnent from hearing a story,
especially if it is not carefully witten up.

Phot ographs are often hel pful and biopsies are
hel pful but, again, it is lack of information that
adds to uncertainty.

DR. GOODMAN: Let's go ahead with the
vote. | amgoing to start with Dr. Bigby.

DR BIGBY: So, is this a yes or no
answer ?

DR GOCDVMAN: O abstain.

DR BIGBY: | would say yes, it is
acceptably safe.

DR. GOCDVAN:  And expl ain your reason
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DR BIGBY: You know, | think that this is
an i nstance where we are being asked to nake a
deci sion on the basis of a single case that is
probabl e but not definite. | nean, | have concern
that when the drug is nore wi dely used over a
| onger period of time you are going to see cases of
SJS but you see that with | ots of other drugs that
are al ready market ed.

DR. GOODMAN: Before | go on with the
vote, | actually expected a different response and
| am assuming others did too. So, maybe there is
room for further discussion, given the opinion you
just rendered, before we go on with the vote. Does
that change anybody's mind around the table?

M5. BRONSTEIN: | have one question of the
investigator. It was ny inpression that you did
not see this patient yourself until four weeks
after the very final time the nom brought the child
in. Is that correct?

DR. BELNOR: The nother refused to bring
the child back in fromthe second visit until the

|last visit.
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MS. BRONSTEIN: My question is when did
you lay eyes on the patient.

DR. BELNOR: | saw the patient at the
first visit.

MS. BRONSTEIN: Before the rash?

DR. BELNOR: Before the rash.

MS. BRONSTEIN: And did you see the
patient on the last visit?

DR. BELNOR:  Yes.

MS. BRONSTEIN: But not when the rash was
inits fullest--

DR. BELNOR: No, none of the investigators
saw t he patient when the rash was present. W told
the referring doctor to stop the nedicine and send
the patient to us for a biopsy.

MS. BRONSTEIN: And who did the wite-up
of the patient that was received?

DR. BELNOR: | did.

MS. BRONSTEIN: The first wite-up that
was received to the company?

DR. BELNOR: | did nmost of the wite-ups.

| don't know. There are a lot of errors in the
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hi story.

MS. BRONSTEIN: Thank you.

DR. GOODMAN: Do you have any further
comment s?

M5. BRONSTEIN: | amleft with a |lot of
questions and a lot of |lack of confidence, and I
feel like erring on the side of conservatism
either longer testing or saying no but as the
consumer representative | feel like the public
needs to be protected and we have a | ot of
gquestions here. As a working nom | really can
relate to this nomnot bringing the kid in; | did
it nmyself. And, | don't know that you are going to
get good anecdotal reporting. | also don't have a
| ot of confidence in non-dermatol ogi sts reading
rashes. So, that is where | amwith all this.

DR GOCDVAN:. Dr. Wells?

DR. VELLS: While it may be true that the
case for lack of safety has not been nmade, it is
al so true that the case for safety has not been
sufficiently made, and | think that is what we have

to have in order to make a statenment that it is
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adequately safe and | amnot there

DR. GOCDVMAN:  Dr. Pfeffer?

DR. PFEFFER. Am | voting or making a
comrent ?

DR. GOODMAN:  You are just making a
comment .

DR PFEFFER: | wanted to ask, | just
began to renmenber, isn't it true, Dr. Bigby, that
this problem Stevens-Johnson for exanple, doesn't
al ways appear on the entire body sinultaneously?
Isn't there a course that goes fromhead to foot?
So, | was wondering about this case. How
frequently did the pediatrician see the child once
the rash occurred?

DR. BIGBY: So, Stevens-Johnson does
normal |y evol ve over a period of several days, and
it istruethat it is not full-blown at its onset.
Peopl e can continue to get |esions over severa
days. | would say in the majority of cases you
start getting new areas of involvenent after about
a week or so.

DR GOCDMAN:  Dr. Robi nson?
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DR ROBINSON: Well, I think it is very
striking that the one case that we are debating
about canme in the context of somebody who was in a
controlled trial. Even in a controlled trial
whi ch wasn't designed to look at this issue, we are
in the situation where experts can debate back and
forth, and | think that says that if we approve the
drug and say there is going to be postnmarketing we
woul d not get data that was really usabl e because
even in a controlled trial we are debating.
think that argues for us getting a study design to
|l ook at this specifically so if somebody has a
suspected case of it the proper information is
obt ai ned, |ike photographs and expert dermnatol ogic
consultation so that we can actually say what is an
estimate. It is just striking that even in this
sort of controlled trial we are not getting the
informati on we need and | think that argues for a
speci fic study.

DR GOCDVMAN:  Dr. Arnenteros?

DR. ARMENTERCS: | al so have a concern

that | amnot so sure that even a controlled tria
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moving forward fromthis point would still resolve
our doubts. | am concerned about that.

DR. GOCDMAN:  Dr. Andreason?

DR. ANDREASON: | suppose for sonething
that is as rare as Stevens-Johnson or, say,
something like acute liver failure you don't even
need a controll ed because the historical control is
so rare that if you pick up a case in an open-|abe
trial of, say, 3000 patients that is significant.
So, that would be an acceptable design to | ook at
sonet hing like this.

DR. GOCDMAN: Let's start with the vote
again, and this tinmne | will begin with nyself.
amgoing to vote no. | have been persuaded by ny
col | eagues around the table and ny confort level is
not sufficient that this has been shown to be
acceptably safe. | don't know what to neke exactly
of that one case and, frankly, | don't think we are
ever going to be sure. It certainly raises a
suf ficient nunber of doubts about a serious adverse
event that should not have occurred even at the

rate of 1/1000 or less that we sawin this trial
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Per haps the other factor that has led to
nmy decision is the absence of other strong,
convi nci ng reasons to consider this drug having
advantages in other areas of safety or tolerability
or efficacy so | amnot willing to find the risk
acceptabl e of going forward w thout additional data
that would rest sone of ny concerns about the
der mat ol ogi cal reactions. Now we can go back to
Dr. Bigby.

DR BIGBY: | voted.

DR RAPPLEY: | do not think it is
acceptably safe and | think you all have
articulated ny feelings.

DR WANG | think it is just unknown.
Can | abstain until we have nore information? |
mean, it could be everything fromthis things
shoul dn't be approvable if this is a real signal to
there is no warning needed at all if this isn't the
case. W don't even know what to make of this
case. There is no tenporal or inter-rater
reliability even within this meeting.

DR GOCDVAN:  Dr. Laughren?
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DR LAUGHREN: Actually, | don't
understand an abstention in this situation. |
mean, we are asking you if you feel there is not
enough information to nake a judgnment, then | think
the answer woul d be no.

DR. WANG No, okay. It is no, we don't
have enough i nformation.

MS. BRONSTEIN: M vote is no unless nore

informati on i s obtained.

DR PINE: | guess | will nake two
statenents. | found Dr. Tenple's statenent about
you will look into it and, the nore doubtful this

di agnosi s becones, everything changes, and | would
agree with that. You know, just sitting here today
it has to be obvious to anybody that knows not hi ng
about Stevens-Johnson syndrone that there is a
reasonabl e suspicion. | think everybody would
agree with that, that there is a reasonable
suspicion that this was a case of Stevens-Johnson
syndrone related to the medication exposure. So,
that is the first thing.

The second thing is that | really don't
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think it is that big a deal to cap the risk at
1/1000. So, | amgoing to vote no and what | would
recomrend is a study of 3000 patients that is not
an efficacy study, that is sinply designed to nmake
sure that there is not a single case of

St evens-Johnson syndrome, you know, treated for a
nont h.

DR LEON:. | will vote no, based on the
data we have seen that nodafinil has not been shown
to be acceptably safe for children and adol escents
wi t h ADHD.

DR. ROBINSON: | amvoting no because
think that we do need a study specifically designed
to at least get a good estinmate of what the rate
is, and especially in a therapeutic area where
nmodafinil hasn't shown a specific efficacy that is
greater than with the already avail abl e agents.

DR. PFEFFER: | amvoting no al so.
think that we need nore informati on which | think
will be extrenely helpful in guiding not only the
clinician but enhancing perhaps conpliance of

patients. M feeling is that if this were approved
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now, regardl ess of how the clinician mght feel or
try to explainit, | think the conpliance of
parents for the children would not be as good
perhaps than if there were a clearer view of the
ri sks where they could nake a nore inforned
decision. | think we need nore data and | think
that it is worth that wait.

DR ARMENTERCS: Well, based on the
confusion that | have been exposed to through the
whol e day, | amgoing to vote no and | am hoping
that given this ADHD di agnosis we can identify
readily and do studies to bring on the data. W
are not talking about a condition that is rare so
we should be able to nove ahead at a | ater stage
with much nore clear information that in everyone's

mnd will be better at that stage.

DR VELLS: Barbara Wells, and | will vote

no. | don't believe the case for safety has been
adequately made and, in addition, | don't believe
we were convinced that it is nore effective than

avail abl e treatments and perhaps not as effective

as available treatnents. W al so have reason to at
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| east suspect that the incidence of even the common
side effects is higher with this drug than with
avail abl e treatments

MS. DOKKEN: Deborah Dokken, | also vote
no on the question of safety. | nean, the
uncertainty about all of this today has been al npbst
pai nful and on those grounds | think we do need
nmore i nformati on before we can put it out for the
publi c.

DR MALONE: | vote no also. | think that
the potential popul ation who would get the drug is
fairly big, especially considering the safety risks
that we have been tal king about today and the
apparent |ack of any safety advantages for this
drug.

DR MEHTA: | know | cannot vote but if |
were to vote | feel like the California voter in
the presidential elections where ny vote doesn't
count because it has al ready been deci ded. Anyway,
|l et ne nake a couple of coments. One is that | am
not convinced that this is a patient with

St evens-Johnson syndrone. | have heard enough
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di scussions and | have been faced with and revi ewed

patients like that. | amnot a dermatol ogi st but
still I do not believe that this is a case very
clearly.

Secondly, the case for the dose
rel ati onship, that a higher dose will lead to a
hi gher incidence of Stevens-Johnson syndrone
certainly has not been nmade. |If that is the case,
then one should use as a denom nator sonething |ike
3 mllion patients. So, we have about four or five
patients with Stevens-Johnson syndrome in an
exposure of 3 mllion people, which is no different
than anything else. So, frommny point of view, if
I had to vote | would have voted differently with a
|l ot of strictures about how to get nore data to
make sure that the real incidence is not nore than

what we al ready see

DR. GOODMAN:  Could you give us the tally?

DR REESE: Yes. There is one yes and 12
no. Going back to question one, it was 12 yes.
Dr. Andreason?

DR. ANDREASON. Just for note-taking,
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heard sone di scussion that a risk cap at 1/1000
woul d be sonething that you would |ike to know
about. Did you want to talk about that or nake a
vote on that?

DR PINE: Again, | would enphasize that
really the question of efficacy is not on the table
here, that we have been convinced of efficacy and
can inmagine that a fair anmount of tinme and energy
and patients experiences have already been invested
in doing that. | would not want to reinvent the
wheel there. | think the main thing would be to
know definitively what the risk is froma ball park
sanpling. Again, just speaking for nyself, if we
were to see open-label treatnent, treated by
pedi atrici ans who are seeing patients regularly,
that there was not a single case that woul d raise
any dermat ol ogi cal concerns about Stevens-Johnson
syndrone in 1000 cases, then | would vote yes.

DR REESE: Dr. Rappley?

DR. RAPPLEY: | woul d support that, and
think it is clear that the nedication is

ef ficaci ous and the conparison studies can be done
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postmarketing and I would be happy with that.

DR. GOODMAN:  What | am about to say is
not necessarily a criticismof this particul ar
sponsor but | think there is a |l esson in here about
the need for better assessnent of these
der mat ol ogi cal adverse experiences, and | think a
| ot of these issues would have been settled and
per haps even the outconme woul d have been different
if we had better documentation that would have
al | oned our dernmatol ogical colleagues to nmake a
nmore definitive conclusion. So, | think we are
dealing with some fuzzy information but, given that
this wasn't a conpelling enough story here, both on
the efficacy side and on the safety side, to reach
a confort level by which this commttee could
endorse this conpound noving forward to narket.

So, | think we did err on the side of consuner
protection and | woul d hope sincerely that the
conpany would find the means by which it could
gather the additional data to collect the necessary
safety data and the outcone could be different

under those circunstances.
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I want to thank everybody for attending
for the long day, and nost of all for putting up
with ny scratchy voice. Thank you.

DR LAUGHREN: And | want to thank the
conmittee again for a heroic effort in hel ping us

with our job. Thank you.

[ Wher eupon, at 4:25 p.m, the proceedings

wer e adj our ned. ]
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